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20,000.  The  reported  mortality,  therefore,  i-epresents  that  i 
popolation  o(  about  6,980,000  inhabitants.  There  were  recei 
during  the  year  reports  of  128,078  deaths,  of  which  123,878  i 
recorded  in  the  monthly  bulletins,  the  remainder  being  del 
retnma  This  gives  as  the  annual  death  rate  21.41  per  1,000 
population.  The  death  rate  for  1890  was  estimated  at  19.65 
per  1,000  population. 

The  average  nnmber  of  deaths  daily  during  the  year  was  Si5; 
in  1890,  it  was  320;  in  1889.  286;  in  1888,  286;  in  1887,  204;  and 
in  1886,  238.  For  the  past  six  years  the  average  daily  mortality 
baa  been  300. 

The  moat  noteworthy  occurrence  during  the  year  in  respect 
to  disease  was  the  outbreak  of  epidemic  influenza,  or,  as  it  has 
come  to  be  popularly  called,  grippe.  This  disease  first  made  its 
appearance,  in  recent  times,  shortly  before  tte  commencement 
of  1890,  and  its  onset  then  was  sudden  and  almost  simultaneous  in 
all  parts  of  the  State,  not  leaa  than  half  of  the  population  being 
affected.  The  entire  force  almost  of  the  outbreak  fell  upon  tho 
niontb  of  January,  the  mortality  of  which  was  5,000  in  exceM 
of  the  average  for  this  month  for  the  preceding  five  years.  It 
was  estimated  that  the  mortality  from  this  cause  In  1880  wfts 
5,000. 

The  disease  returned  in  the  early  part  of  1891,  bat  not  with 
the  sudden  onset  of  the  year  before.  It  seems  to  have  existed  ra 
early  as  January  and  February,  but  not  so  as  to  materially  aSccr 
the  death  rate;  but  In  March  there  waa  an  abrupt  rise  in  the 
daily  death  rate  to  344,  and  the  epidemic  reached  its  height  in 
April,  when  the  very  large  daily  average  death  rate  of  4K1  wrut 
reached,  the  largest  ever  recorded  in  this  State,  and  equivalent  to 
an  annual  death  rate  of  thirty  deaths  per  1,000  population,  or  ten 
above  the  normal.  The  epidemic  lasted,  in  its  effects  on  mortality, 
into  June,  up  to  which  time  it  is  probable  that  the  number  of 
deaths  was  increased  by  reason  of  it  by  8,000.  In  December  the 
disease  returned  epidemically  for  the  third  time,  and  in  December 
It  appears  that  2,000  deaths  were  attributable  to  it,  so  that 
daring  1891  there  were  not  less  than  10,000  deaths  due  to  epidemic 
tnflnenza.     The   third   appearance   of    this   disease   was   still   in 
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the  year  eaded,  and  there  is  no  doubt  that  1 
months  of  this  year  will  continue  to  show  the  larf 
»th  rate  which  is  found  to  occur  when  influenza  is  prevalent^ 
tor  reasons  that  are  stated  elsewhere  the  exact  mortality  from 
a  disease  can  not  be  given.  It  expresses  itself  under  reports  e 
ath  rroni  various  other  causes,  the  chief  of  which  ia  that  ( 
Kute  respiratory  diseases.  A  careful  study  is  being  made  of  i 
!  facts  of  tMs  disease,  and  the  causes  upon  which  it  dependj 
L  may  be  ppoliably  anticipated,  judging  from  its  past  history,  I 
i  will  prove  to  be  an  exotic  disease  and  will  not  be  presumal)!^ 

lated  here. 

I  Tile   mortality   from   ordinary    zymotic   diseases    is   somewtutd 
iier  than  that  of  1890;  there  were  then  3.B1  deaths  per  1,(H 
palation;  3.90  in  1SS9;  4.12  in  1888,  and  3.96  in  1887.     Dui 
(01,  taking  the  e^iniated  reporting  population  at  5,980,000  therfl 
ere  3.60. 
I  Oerebro-spinal  fever  has  not  varied  from  the  average  degree  ti 
olence  for  years,  causing  about  three  per  cent  of  the  zymotld 
ility.    It  appears  to  continue  as  a  steadily  occurring  cause  o 
Htb,  varying  with  the  seasons  in  the  same  ratio,     There  I 
I  no  epidemic  prevalence  of  it.     Tyjihoid  fever  caused  1,92( 
,  1.B  per  cent  of  the  total  mortality,  and  nearly  ten  pet 
t  ol  the  zj-motic  mortality,  which  is  about  the  proportion  tat 
e  past  seven  years.     Extensive  epidemic  prevalence  of  it  e 
1  ithe  early  part  of  the  year  in  Albany,  West  Troy,  Cohoes  e 
lectady;  it  was  unusually  prevalent  in  the  fall  in  Aubun 
1  Laurens.     Kmall-pox  caused  one  death  in  Jamestown  In  Jano< 
■,  one  in  New  York  in  April,  and  in  November  it  was  brougl 
emigrant   to   the  town  and  vicinity  of  Seneca,   Ontari 
mty,   where  a  number  were  sick   with   It   and  three  deatt 
About  the  same  time  two  cases  occurred  in  KingstoaS 
t  the  dose  of  the  year  it  did  not  exist  witiiin  the  jurisdiction  ( 
B  Slate  Board  of  Health. 
t  Soariet  fever  was  more  than  usually  prevalent  during  1891,  iti 
'  commencing  a  little  before  the  beginning  of  the  yeav^ 
I  continuing  through  the  spring  months,  since  which  It  1 
n  off,  but  is  still  about  the  average.     It  caused  12.7  per  cead 


alteration  of   the  principles  on   which  the  original  plantt   were 
based 

In  Hay,  1891,  plans  for  the  sewerage  and  drainage  of  the  riUafje 
of  Far  Bockaway  were  presented  by  the  sewer  commiB^onen,  , 
whirh  met  with  conriderable  opposition  from  interested  | 
After  full  discussion  and  hearing  of  arguments  for  and  t 
tJw  plana  were  rejected   on  the  ground   that  the  dlsclu 
sewage  into  Norton's  creek,  without  purification,  would  be  da 
mental  to  the  health  and   comfort  of  the  neighborhood. 
creek  for  a  part  of  the  day  flows  into  Jamaica  bay,  and  tJ 
obarge  of  sewage  as  contemplated  was  considered  likely  1 
dncf  a  nuisance,  by  its  deposit  and  decomposition  on  the  e 
and  marshes,  and  the  lodgment  of  the  heavier  matters  in  ] 

In  November,  moditit.-d  plans  were  presented  that  contemp] 
the  disposal  of  sewage  into  a  deep  channel  of  Jamaica  bay. 
hearinira  were  again  gives  and  one  meeting  of  the  Board  li*>ld 
Par  Bockaway.     The  Board,  besides  familiarizing  itself  with  j 
groDDd,  instituted   floating  experiments  t*  test  the  directloi 
which  the  Bfwage  would  be  carried.     These  demonstrated,  B 
engineer's  report  shows,   that  the  sewage  would  not  read 
buy  until  more  than  two  hours  after  the  rise  of  the  tide  1 
bcjpin,  and  that  Uie  first  effect  would  be  the  disseminatioa  I 
the  Bame  on  the  ujiper  part  of  the  bay,  with  considerable  dep( 
on  the  shores  and  marshes;  that  the  bar  at  the  westerly  e 
the  creek,  bt-ing  laid  bare  at  low  tide,  would  not  again  be  oovt 
for  about  three  hours  or  more  afterwards,  as  it  would  t 
tide  from  the  east  that  time  to  fill  up  Norton's  creek   to  1 
Ivvel  of  the  bar;  that  the  current  in   the  stream  sets  towai 
the  west  only  during  a  portion  of  the  tlood  tide;  that  il  I 
or  DO  currtni  for  two  hours  and  (lows  to  the  east  during  a  f 
beginning  shortly  before  high  tide  In  the  bay  and  cont 
two  hours  or  more  after  low  tide;  that  the  discharge  of  t 
ioto  the  creek  during  the  time  that  tlicr  stream  is  flowing  ( 
Is  not  advisable,  because  Bockaway  inlet,  into  which  the  ( 
dUchargf«,  Is  sUignant  during  a   pvHod  of  one  to  three  I 
about  Hie  time  of  low  tide,  and  never  has  a  very  heavy  c«n 
that  It  Is  nsed  largely  for  bathing,  and  flouting  sewage  wonldJ 


Statk  Boasd  of  Bjaith. 


II 


ibjeetionable;  that  if  no  reHtrictioo  to  the  discharge  of  sewage 

t  gireo  times  of  tide  be  made,  uearly  ail  the  Bewage  would  go 

)  the  inlet  to  the  east  of  the  creek,  and  its  discharge  into  the 

my,  except  daring  the  latter  part  of  the  flood  tide,  woald  b« 

oapossible,  and  during  the  latter  time  not  desirable;  that  there- 

!  It  is  not  advisable  to  discharge  the  sewage  into  the  creek 

n.v  time.    The  dredging  of  the  channel,  as  proposed,  would 

e  the  current  in  'Norton's  creeli  to  change  to  the  west  earlier 

l^than  It  Qow  does,  but  not  earl;  enoagh  to  get  the  sewage  oat 

ftnto  a  deep  and  strong  cnrrent  before  low  water  outside  the 

iBtronce  to    Jamaica    ba;.    The    plana  were,  In    oousequenoe, 

rejected. 

Beqneffts  for  Information  and  advise  have  come  from  Oneida, 

?r,  Cohteskill,  Mechanlc^ille  and  other  places,  and  it  Is 

robable  that  plana  from  one  or  more  of  them  will  be  presented 

J  the  next  year. 

General  Sanitary  Investigations. 
In  the  eatiie  eategory  as  the  Far  Itoekaway  sewers  above  men- 
sd,  is  the  ease  of  the  propot»ed  newer  in  the  town  of  Flathuah 
^  Into  Mill  creek,  a  ftmaJI  and  shallow  arm  of  JamiUra 
In  this  case.  also,  there  was  no  doubt  of  the  production  rrf  u 
1  nuisance,  wtiich  would  be  even  more  obnoxious  than  that 
'ar  Eol'kaway.  When  the  case  wujt  brought  to  the  notice  of 
»  State  Board  of  Health  the  propo«ted  wwer  was  in  procew  of 
utructlon  by  the  sewer  commi»sionvT»  of  the  town  of  Flatbutdu 
[■int«Hl  under  it  special  aot  piitwed  in  18X9.  Ortftln  n-sidonls 
■  (own  of  E-lathLndK,  adjoining  the  town  of  FlalbuKb,  pi-tl 
I  their  board  of  healtli  for  remedy  and  prot^-etion  from  the 
s  uuiHance.  'Die  locjil  board  of  health  fean-d  that  they 
iked  jurisdiction  over  the  catte,  an  the  nuisance  was  but  pro»- 
,  although  certain  to  occur  upon  the  completiun  and  use  of 
i  sewer.  Appeal  was  then  taken  to  the  8tate  Board  of  Health. 
,  it  appearing  upon  investigation  that  the  Ktatemi-niit  in  the 
stitions  were  i.'om-ct,  the  board  of  health  of  the  town  of  Flat- 
I  convened  and  recommended  to  proceed  to  the  proper 
I  meaaoreH  to  prevent  the  dischiirge  of  the  niw  sewage  into 
The  papers  in  th«  case  are  printed  in  the  ap]>endix. 
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The  case  of  tlie  pollution  of  Mouhngen  brook  by  the 
Middletown,   Orange  roimty.   is  in   many  ways  almilar  to,^ 
MODbaf;<m  brook  Aowb  fmm  tie  city  intx*  the  town  of  Wawi 
siu]  its  fonilition,  after  receiving  the  sewage  and  factory 
of  the  city  is  such  as  to  produce  a  serious  nuisance.     Compl 
tills  nuisance  was  made  to  the  board  of  health  of  the 
Wawayanda  by  residents  of  thai  town,  and  upon  the  reqi 
the  local  board  for  information  and  advice,  an  engineer  wi 
to  investigate  and  report.     The  boards  of  health  of  Wawi 
and    Mlddletown  were   informed   that   the   city   slionld   be' 
responsible  for  any  nuisance  of  menace  and  danger  to  the 
health,  notwithstanding  the  fact  that  the  creek  has  been 
condemned  for  sewerage  purposes,  and  that  the  [iroiwrty  o^ 
along  its  course  have  been  indemnified  for  such  use  of  it 

On  reqnest  of  the  board  of  health  of  Cherry  Valley,  an  engineer 
waa  sent  ti>  advise  with  them  as  to  the  best  course  to  pursue  in 
dealing  witti  a  local  nuisance,  which,  it  was  feaii-d,  would  cause 
trouble.  Tlie  general  condition  of  the  village  was  excellent  A 
few  places,  however,  deananded  prompt  and  effective  messoreB, 
and  may  have  been  responsible  for  the  cases  of  typhoid  ffewc 
which  prevailed.  Vigoroos  measures  were  recommended  whlek 
will  doubtJess  be  adopted. 

The  condition  of  tlie  sw.imp  on  the  Couewango  creek,  lytal^ 
partl,v  in  «.'atta.miigns  and  partly  in  Chautauqua  counties,  WM 
cnlltMl  to  the  attention  of  llic  board  by  petitions,  aflldavits  and 
Btateinents  from  numerous  persons  interested  in  the  health  of  the 
cttl»'nii  and  the  material  welfare  of  the  region.  The  swamp  ia  la. 
the  upiK-r  portion  of  the  basin  of  Ihe  Conowango  crwk,  and  Uea 
penerally  at  an  elevation  of  over  1.200  feet  above  the  level  of  the 
■M.  The  area  affected  by  the  overilows  of  the  creek  is  about  alx- 
Iwn  miles  ioug  and  averages  afHmt  three  mU«s  in  width.  From 
3S.0OO  to  30,000  acres  are  reiulered  pnictically  useless  for  purpoaea 
of  ngricultnre,  except  in  unusually  dry  sea^ns,  by  the  overflow  of 
the  stream  and  the  dow  recession  of  its  waters,  owing  to  the  lack 
of  eiilHiient  outJet  for  tlie  waters  of  the  creek-  There  is  no  doubt 
tiuit  the  presence  »f  the  swamp,  and  the  decay  of  the  vegeta- 
tion,   killed    by    the    overflowing    waters,    remaining    for    some 
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iue  on  the  »iii-faci'  nnil  tbon  rcct-ding,  are  serionsly  delriiiii'Uta 
^  tlie  henllU  of  tlii?  pwpiilutiou  suiTounding  the  swamp  nud  Hvilll 
r  tUe  Bliglilly  liigliei-  ck-varidDs  in  its  art-a.     Tho  (.'VeHlown  < 
I  stream  an-  ilablc  to  (n-i-ui-  late  in  tlie  spriug  anj  early  i 
f  snnuiipr,  and   to  ii>ni:iin  on  tLe  gi-ound  long  eiioiigU  to  1 
t  croim  that  may  have  been  planted,  as  well  as  tlie  weeds  ant 
I  gi-owiug  where  it  is  oousidered  there  is  too  nnioli  daa|{( 
tow  to  make  it  profltalile  to  eultivate.    The  decay  of  ilijl 
causes  imlieatilifiil   conditions.       The  same  opcuij 
Jly  at  later  seasons  of  the  year  also.     A  larije  proportion 
i  area  aOfected  by  oveiflows,  ■>iie-third  to  one-half,  may  1 
Iddtwcl  as  properly  a  swam]*,  which  it  is  never  safe  to  atteuijit 
nprm-e  and  cultivate.    The  remainder  can  be  cultivated  1 
r  aeasons,  but  is  always  liable  to  have  its  crops  destroye<l  t 
4ow8.    ITie  nmlarial  iuflaence  of  the  swamp  proper  Is  praotS 
y  a  constant  quantity,  increased  at  times  as  above  indicatct 
t  luvestigalion  of  the  swamp  showed  that  the  ownei-s  of  tit) 
.  cultivated   it   as  closely  as   ijossible,   running  many  riskj 
B  of  crops,  and  it  wix»  evident  Ihat  scurcely  a  yeai-  passOl 
Krat  the  losB  of  tliimsiinds  of  dollars  worth.     The  soil  on  tlii 
)  of  the  swamp  is  rich  and  the  temptatiou  to  caitivntj 
■f  strong  to  be  resisted.     There  is  no  doubt  that  this  t^nltlvatlo 
roves  the  sanitary  condition  of  rhe  hoi-ders  of  th^  awam 
I  the  dminage  of  the  swamp  itself  would  i-omplete  tind  malifl 

input  the  work  thus  carried  on  in  small  portions  by  ihj 
0en,  The  swamp,  in  many  ways  similar  to  the  TouawanJi 
f-  Oak  Orchard  swamp  in  Genesee  and  Organs  counties,  iH  < 
ttWr  area  and  more  easily  Imprtived. 

a  the  representations  in  the  documents  submitted,  the  boanj 

I  the  investigation  of  the  condition  of  the  swaiup  and  1 

lilities  of  improving  it.    ^Vn  engineer  was  sent  to  study  tbj 

•Btion  and  gather  information  upon  which  ta  base  iin  opinioid 

I  report  is  piinted  in  the  appendix.     It  was  found  that  om 

e  principal  causes  of  the  backing  up  of  water  ovtr  llie  flooded 

,  WRB  a  dam  and  bar,  formed  in  a  narrow  poi'tiim  of  tlu 

I  of  the  valley  by  a  deposit  of  giuvel,  brought,  down  bfl 

B  brook,  a  small  stream  subject  to  sudden  Hoods,  and  having^ 

lew.  3 
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Buch  a  fan  as  to  carry  large  amonntB  of  heavy  gravel  ttina  tUe 
IUUh  along  itB  course.  TIiih  dam  und  bar  linv^  increased  hi  size 
for  soiue  years,  and  the  conditian  of  the  swamp  haf  been  deterifffnt- 
ing  slowly  as  tJie  obstruction  increased.  It  ia  fr-iind  to  be  easy 
to  remove  tliis  bar  and,  by  atraighlening  the  creek  for  a  uhurt 
distance  below,  t«  iifford  additional  fall.  A  sufficient  cross  Hectioa 
can  be  given  to  this  chaimel  to  caiTy  all  water  coming  to  it.  The 
constraction  of  this  channel  will  greatly  improve  the  conditipQ 
of  the  Hwanip  by  removing  the  overflow  rapidly,  and  will,  tlieru- 
(ore,  relieve  much  area  from  overflow,  and  reduce  the  duration, 
of  Hood  on  another  large  area  from  weeks  to  days.  To  insure, 
the  maintenance  of  the  channel  with  the  leaat  possible  attention, 
it  will  lie  necessary  to  change  the  course  of  Davis  broot.  It 
ia  fortunately  possible  to  do  this  easily,  and  to  discharge  T.he 
brook  into  a  low  area  some  distance  below  fhe  end  of  the  pro- 
posed channel,  where  there  is  plenty  of  i-oom  to  receive  for  nitiay 
years  the  deposits  of  gravel  which  the  stream  may  bring  duvra. 
It  is  probable  Utat  the  removal  of  the  bar  and  Uie  <joiiipleLioa 
of  the  ac(M>mpauying  work  described  would  not  completely  druia 
the  swamp,  as  the  channel  of  the  cret^k  is  ao  tortuous  tlirougU 
tlio  ar«>a  of  the  swamp  that  the  discharge  of  the  latter  portiim 
of  the  Hood  waters  (jifter  the  utreara  has  (.-onie  within  it^  baukfi^ 
will  be  rIow,  This  will  jH^vent  the  thorough  and  rapid  dra4na^  of 
a  considerable  are-a  nwir  the  creek,  on  a<;count  of  the  large  area 
nearly  inclosed  in  the  many  windings  of  tlie  sh-eam,  and  the  fact 
tliat  tie  banks  of  the  irtream  are  somewliat  higher  than  the  area  a 
nort  distance  back.  The  amount  of  t<errit»ry  thus  left  partially 
drained  ivill  be  an  appreciable  percentage  of  the  area  now  affected, 
and  II  will  probably  be  found  advisable  to  straighten  the  course  of 
the  Rtreain  in  Its  lower  ptirtions.  Such  straightening  will  practi- 
cally drain  the  entire  swamp.  The  expense  of  the  work  will  not 
•  vhen  compared  with  the  benefit  to  be  derived  from  it, 
Udered  eitlUT  from  a  sanitary  or  an  economic  stondpoint.  TTie 
!  of  thf  lauds  will  be  increased  much  more  than  the  coat  of 
the  improvement,  bolti  on  account  of  the  imp^ved  sanitary  con- 
dition and  the  i>o»iibility  of  using  all  tlie  lands  at  all  times.  The 
richneen  of  the  soil  in  the  swamp  lands  i.t  great,  and  the  lands  will 
be  valuable  at.  one^^ 
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Investigations  by  Order  of  the  Governor. 
[  The  matter  of  the  Glen  Cove  Swrch  Works  has  l)e«?n  brfcn-e  ti 

J  aiRiin  during  l-he  past  yeiir.     In  acconiaiiw  with  tSie  r 
nbUeJteil  in  the  Kleventh.  AnnuaJ  RciK>rt,  an  executive  oi*der  w* 
rned  requiring  certain  c«nstructioi»  tx>  be  made,  looking  to  t 
pbatenif^it  of  tJie  nuisance  caused  by  the  dieciiarge  of  tiie  wat 

1  the  Bt.-irch  works  into  ilie  basin  and  creeli  adjacent  to  tliei 
ETptyn  petition  of  the  olTicers  of  tiie  coinpajiy  ojRi-ating  the  world 
•  was  reopened  to  afford  a  fiirtiier  hearing  to  detenniE 
^lietliier  or  not  the  (rder  of  the  Qovemop  e^unild  in  any  way  I 
ified.     The  representatives  of  the  company  ha\ing  asked  Hai 
>  expeiiment  on  a  certiin  method,  wiiich,  it  was  t;Iiought,  wonl| 
atethen.iiisojici^ttiiextt'nsion  of   the  time  tixt»d  in  ihetjovei 
r  WAS  applied  for  and  granted.     Owing  to  the  lateness  of  tty 
ton  when  the  construotaon  was  flnish<.>d,  it  has  not  biwn  poe^U 
r  tar  to  detennine  the  efficiency  of  the  methods.     The  det 
t  the  matter  are  printed  in  the  appendix. 
I  'T%e  boflwd  of  heaJth  of  the  city  of  Auburn  made  complaint  i 
i  conditl<tn  of  Owasco  outlet.,  within  tlie  city,  making  the  (i 
I  tJiiut  the  foul  condition  of  the  streuju  was  due  in  laFjjj 
1  to  the  mismanagement  of  the  dischjifgc  (»f  water  frwu  t 
S«t<  dam  above  the  city,  and  that  this  was  the  cause  of  an  oufi 
;  of   lyphoid  fever.     An  investigation  and   inspection  wa 
1  and  the  results  reported  on  by  the  engineei'  of  the  bow 
lowing  thai  the  condition  of  the  stream  was  due  to  the  .jitjl 
ihet^ng  a  large  ainonuib  of  sewage  Into  it,  with  insufBciei 
I,  and  also  to  the  number  of  dams  witliin  the  city  Umits. 
I  It  was  shown  that  the  manipulation  of  the  Sttite  dam  has  lai 

t  upon  the  condition  of  the  stream  than  that  of  any  other  d 

I  th*  city,  and  that  no  inci-eaae  in  depth  of  the  outle*  alwve  t 

I,  «■  use  of  the  lake  as  a  stCT-age  reservoir  would  be  sufficient  t 

IT  water  enough  ait.  all  times  to  dilute  the  sewnge  to  a  degree  % 

I  miisiLnce.     The  proper  method  of  treating  the  <: 

1  to  be  the  conKtruction  of  outlet  sewers  to  carry  the  s 

If  the  city.     As  this  is  a  mattei'  entirely  within  the  control  0 

iM^  auttiorities,  it  was  suggested  that  there  was  no  grouni 

Qirhioh  to  make  recommendations  which  could  form  the  ba£ 

a  executive  order. 
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washed  fi-om  the  8oil,  or  is  partly  due  to  the  Stirling  up  of  the 
bottom  and  the  consequent  addition,  of  bacteria  to  the  water, 
wiiich  had  prt^viously  settk^d  out  of  it.  Another  point  for  future 
detennination  is  the  effect  of  the  dumping  of  garbage  and  night- 
soil  into  the  water.  The  persistence  in  the  number  of  bacteria 
below  Little  Falls,  and  again  below  Amsterdam  (though  less 
marked)  is  thought  to  be  due  to  the  dumping  of  such  matter  into 
the  stream  b(4ow  those  places.  Sevei*al  more  or  less  complete 
series  have  b(»en  taken  on  the  portion  of  the  nver  from  Schenec- 
tady to  Cohoes.  An  ingenious  method  of  prepaiing  the  nixressary 
*^  plates ''  on  the  sjx^t  when^  a  Siunple  is  taken  was  devised  by  the 
field  imrty,  and  obviated  the  necessity  of  carrying  the  samples 
any  distance  or  changing  the  conditions  of  the  water  in  any 
degree  before  treatment.  Little  or  no  allowance  is,  therefoiv,  to 
be  made  for  such  changes  in  condition  with  the  consequent 
I)ossible  changes  in  number  of  bacteria. 

'I  wo  st'is  of  samples  were  taken  fTX)m  the  Hudson  river  at 
inten'als  of  one  to  two  miles  from  the  water- works  intake  at 
Waterford  to  Van  Wie's  i)oint  below  Albany,  one  <m  an  ebb  tide 
and  one  on  a  flood  tide,  a  sample  being  taken  at  each  place  at 
a  point  about  one-fourth  the  distance  acix)S8  the  stream  from  each 
side.  These  series  were  tiiken  in  the  inorning.  A  partial  series 
from  Albany  to  Van  Wie's  iM)int  was  taken  on  a  flood  tide  in 
the  main  channel,  and  a  full  set,  samples  being  taken  each  side 
of  the  center  of  the  river,  was  taken  on  an  ebb  tide  from  the 
water-works  intake  at  Albany  to  (^oxsackie.  These  series  were 
taken  in  the  afternoon.  Two  cultivations  were  made  from  each 
sample,  and  the  average  of  the  two  results  is  plotted  on  the  series 
of  curves  acccmipanying  the  reiK>rt.  Fmm  a  study  of  these 
cuiTes,  with  a  knowledge*  of  the  sources  of  i)ollution,  obtained 
from  the  report  of  the  insiH*ction  by  the  engineer,  valuable 
inferenct*s  may  be  drawn. 

Variations  in  the  condition  of  the  river  are  so  frequent  and 
great,  owing  to  changes  in  direction  of  current  and  in  amount  of 
flow,  that  no  deflnite  c*onclusions  can  be  drawn  from  the  serit'*^ 
taken.  The  sanu*  remark  applies  to  the  Mohawk.  The  present 
series  gives  but  one  set  of  conditions,  yet  I  for 
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future  work.  An  effort  has  been  made  to  eliminate  varial)li; 
quaatitic-3,  aiid  Uie  set  taken  ia  probably  the  simplest  possible, 
showfnt;  the  condition  of  the  rivera  at  a  low  stage  unaffected  by 
recent  rains,  and  of  the  Hudson  on  both  tides  and  in  Irath  morning 
and  afternoon. 

The  results  of  this  first  series  are  published  with  the  belief 
that  they  will  justify  the  method  of  investigation  begun,  and  show 
clearly  the  desirability  of  estending  the  investigation  of  the  rivers 
npon  the  same  line  under  varying  conditions.  Many  8i>ecial  ques- 
tions have  arisen  in  the  course  of  the  work,  which  it  is  deidrable 
to  investigate,  and  the  specialists  in  the  employ  of  the  Board  are 
now  at  work  upon  some  of  them.  The  rate  of  progress  must 
deiiend  largely  upon  the  amount  of  money  available  for  the  pur- 
pose, but  time  is  also  necessary  that  the  conditions  desii-ed  for 
the  special  investigation  may  be  obtained. 

Much  the  greater  proportion  of  the  bacteria  found  are  entirely 
harmless  in  character;  in  fact,  may  be  benefleial,  but  obserw- 
tions  allow  (as  the  curves  indicate  and  as  would  be  expected)  that 
the  number  of  "bacteria  whicli  are  most  abundant  in  sewage,  is 
Iw^ely  increased  at  sources  of  direct  pollution.  The  discovery 
of  bacteria  wliich  are  peculiar  to  sewage  is  not  the  discovery  of 
pathogenic  bacteria.  The  conditions  favorable  to  their  occurrence 
are  not  yet  saliafactorily  detennined,  and  this  is  one  of  the  prol)- 
leina  now  under  investigation.  The  examination  of  siimpies  of 
water  from  the  intake  of  tlie  waterworks  at  Albany  and  Schen- 
ectady, to  determine  the  character  of  the  bacteria,  has  beea 
carried  on  as  opportunity  ottered  since  December,  1890,  and  the 
presence  of  large  numbers  of  sewage  bacteria  in  both  has  been 
demonstrated.  The  report  of  Dr.  Smith  gives  the  results  of  this 
kind  of  work  on  Uie  Hudson  river,  at  Albany.  It  is  of  the  gi'eatest 
imporiance  that  It  should  be  carried  on  in  detail  and  as  thoroughly 
aa  possible. 

The  numbers  of  bacteria  in  a  comparative  series  may  be  taken 
as  n  measure  of  the  comparative  amount  of  recent  pollution; 
fnrthi-'r  than  that  the  present  investigations  do  not  warrant  con- 
cluidone.  The  study  of  species  is  compiiratively  new,  and  much 
time  is  necessai^-  to  determine  the  character  and  method  of  action 
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I  the  many  species  not  yet  catalogued.    To  secure  tlie  besel 

jlts  a  trained  observer  should  be  set  at  work  and  pemiitt 
loccop;  bia  whole  time,  with  all  the  apparatus  and  materialtN 

■  in  these  and  allied  investig'atlons.    The  investigatioi 

I  the  large  class  of  diseases  now  attributed  to  the  action  i 

Jiogcnlc  bacteria,  some  of  which  are  communicable  from  t 

lis,  is  of  the  same  general  nature.     Work,  worth  majiy  timei 

i  cost  from  an  economic  point  of  view,  is  ready  to  occupy  th* 

•  of  such  a  specialist,  were  there  sufficient  funds  to  warraat^ 
I  ^nploj^ment. 

Food  and  Drugs. 

"he  lal-nratory'  work  of  tlie  Bfiani  has  been  growing  in  import 

e  ypar  by  jear.     Keginning  witli  a  corps  of  analj-sts  located  i 

dona  parts  of  the  State,  the  Board  has  been  gradually  concen<| 

ting  its  work,  which  was  at  fii-st  necessarily  scattered,  till  an 

Bth  it  has  its  own  laboratory  under  its  immediate  fuper^isioM 

t  Albany,  with  I>r.  Willis  G.  Tucker  at  Its  head  as  director  and  i 

I  of  trstiued  assistants  under  him.     Although  it  lacks  muct 

L  Jb  netetJMiry  tor  an  ideal  labonitory,  witli  which  tlie  Boarri 

X  IWMl  unable  to  equip  it  for  want  of  means,  yet  a  beginninj 

i  been  mnile  capable  of  expansion  in  proportion  as  the  resourcCl 

the    Board    and    the    exigencies    of    the    service    warra 

dopmeut. 

iDaring  the  past  year  the  food  and  drug  work  has  been  gradually  I 
aided;  new  territory  covei-ed;  a  much  larger  number  of  eaiDr  1 
9  collected  and  examined  tlian  ever  before,  and  an  important! 
lit  accomplialied,  moiv  particularly  in  improving  the  qiiali^I 
fflie  drills  sold  tliniuirhout  th'>  Wtnt---     Tlie  work  contiimwi  tol 
Ire  the  a])provnI  of  li-ading  manufacturers  and  of  the  pharma^^l 
iHtal  and  medical  joumitls.     It  is  desired  to  extend  the  scope 
^the  lalMiratory  work  to  cov»?r  not  menJy  the  exposure  of  falsifl- ' 
mi*  and  adulterations  in  food  and  drug  articles,  but  in  direc- 
I  pertaining  to  sanitary  science  and  the  public  health,  in 
I  field  it  is  already  proring  itself  a  valuable  adjunct  tt>  tlie 
i-oT'k   intnwted   to  the  Board.     Chemical  analysis  of 
i  voters  of  the  Hudson  river  and  its  tributaries  are  now  being 
a  ia  connection  with  the  saniiari  iiisii.-ilinn  .if  this  waterslisA 
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Traveling  and  Necessary  Expenses  of  Members. 
1890. 

Oct.      28.  Lewis  Balcb,  secretary 

Nov.       9.  Lewis  Balcli,  secretary 

10.  Frederick  Carman  

28.  Lewis  ^alch,  secretary 

28.  Frederick  Carman  

Dec.       4.  F.  O.  Donohue   

1891. 
Jan.        6.  Maurice  Perkins 

21.  Lewis  Balch,  secretary 

21.  Frederick  Carman 

28.  Florence  O.  Donohue 

28.  Maurice  Perkins 

Feb.     10.  Frederick  Carman  '. 

12.  Lewis  Balch,  secretary 

24.  Thomas  Newbold  

April     6.  Thomas  S.  Dawes   

21.  Frederick  Carman 

21.  Lewis  Balch,  secretary 

May     11.  F.  O.  Donohue * 

11.  Lewis  Balch,  secretary   

16.  Lewis  Balch,  secretary 

16.  Frederick  Carman  

Jane      1.  Maurice  Perkins 

2.  Frederick  Carman  

2.  Lewis  Balch,  secretary 

4.  William  E.  Milbank  

12.  F.  O.  Donohue 

16.  Lewis  Balch,  secretary 

16.  Maurice  Perkins 


137  11 

39  40 

19  45 

33  65 

17  05 

78  66 

157  81 

53  37 

25  50 

47  54 

24  93 

1(5  65 

19  SO 

66  40 

44  00 

16  20 

25  20 

113  51 

64  85 

19  90 

20  80 

44  48 

28  10 

47  91 

36  90 

65  24 

24  16 

'11  ^'5. 

28  Twelfth  Annual  Befobt  of  the 

1891. 
July       8.  Maurice  Perkins 

8.  Lewis  Balch,  secretary 

9.  W.  E.  MUbank  

21.  Frederick  Carman 

Sept    10.  Lewis  Balch,  secretary  

10.  Frederick  Carman   

18.  Everett  House   

18.  Thomas  S.  Dawes 

18.  F.  O.  Donohue 

29.  Frederick  Carman   , 

29.  Lewis  Balch    


t35  30 

r^  31 

15  38 

17  50 

20  (;5 

14  45 

7  15 

42  fHV 

50  :)5 

15  35 

33^54 

fl,507  14 

1890. 


Special  Expert  and  Temporary  Service, 
90. 

Oct.        2.  M.   L.   Edwards^   tj'pewriting   and   regis- 
tering     

2.  Grace  B.  Winne,  indexing,  etc 

9.  Edward  B.  Jones,  office  assistance 

29.  Charles  C.  Brown,  engineering  services. . 
Nov.       5.  M.    L.   Edwards,   typewriting   and   regis- 
tering     

3.  Grace  B.  Winne,  indexing,  etc 

Dec.        1.  Grace  B.  Winne,  tabulating 

1.  M.   L.   Edwards,   t^'pewriting   and   regis- 
tering     

1.  Kichard   Dumary,    sorting   deatli   certifi- 
cates    

5.  Arthur  Hollick,  sen-ices  as  expert 

11.  ('harles  C.  Bi*own,  enginet^ring  services. . 
11.  Dr.  F.  (/.  Curtis,  investigating  diphtheria, 

30.  Grace  B.  Winne,  indexing  etc 

31.  Thomas  S.  Jones,  Jr.,  office  assist-ance. . . 
1891. 

Jan.        1.  M.    L.    Edwards,    registering    and    type- 
writing    


1103  OS 

72  20 

25  00 

222  45 

138  90 

77  04 

70  80 

102  30 

88  35 
45  65 
144  37 
14  48 
77  60 
25  00 


166  30 


^^^^^P                     Statb  Boakd  of  Hralth. 

29  ^^1 

^Visgi. 

^H 

^^H            5.  Riihard  P.  l*unvirv,  soiliii);  p<'iiifli'jitiK  . . 

20  ^^1 

^H          10.  Jolm  Brennan.  rt-nnmng  Ixixfs 

.s  tit^^^H 

^H          1ft.  Mrrou  II.  Otlman.  removing  boxt^ 

3  <'riV^^^| 

^H         21.  F.  C.  Curlis.  inTestigating  smallpox 

10  50^^^| 

^H         27.  Thomas  Robinson,  for  meteorological  data. 

OO^^H 

^H         28.  William  Bm-lianan,  for  building  partition 

^^^M 

^H                    in  Bureau  of  V.  H. 

15  OjO^^H 

^H         31.  Gnu-e  B.  Wiune,  tabulating 

72  AOj^^H 

^^■bi         3.  Hichard  P.  Dumary,  sorting  certificxites. . 

84  <tQ^^H 

^^M          3.  Jf.    L.   Edwards,    tjpenTiting   and   r^is- 

^^^M 

^^M                   tei'ing 

80  8S^^H 

^H         10.  -Arthur  Hollick.  expert  sei-vices 

12  TQi^^H 

^H         24.  T.  31.  Pnidden,  biological  analysis 

50  OO^^H 

^^ftb       8.  M.  L.  Edwards,  registering  and  indexing. . 

61  50^^H 

^^M          9.  Charles  C.  Brown,  engineering  services. . 

137  l^^^H 

^^H           9.  Kichnrd  F.  Dumarv,  boxing  and  marking 

^^H 

^^H                   certiorates   

19  SO^^H 

^^M        28.  Grace  B.  Winne,  tabulating  and  indexing, 

81  68  ^^H 

^^K|U      &  M.  L.  Edwards,  registering  and  indexing, 

84  00  ^^^H 

^^B^        1.  Grace  B.  Winne,  tabulating  and  indexing, 

72  OO.^^H 

^^1        11.  Richard  P.  Dumary,  sorting  cei-tificates. . 

71  TOi^^H 

^^nfr       1.  Grace  B.  Winne.  indexing,  etc 

74  .SS^^H 

^^m           2.  M.  L.  Edwards,  indexing,  registering,  etc., 

174  OO.fl^H 

^H           2.  Hichard  P.  Dumary,  sorting  certiflcatea. . 

96  flO^^^^H 

^^B           4.  Thomas  S.  Jones,  extra  work  

62  "O^^B 

^^H         12,  Charles  C,  Brown,  engineering  servicea. . 

ss^^^l 

^^1         lU.  Edward  B.  Jonea,  temporaiy  assistance.. 

17  50  ^^1 

^^L^     16.  Peter  J.  HaliK^n.  temporary  aasistante. . . 

30  OO'^^I 

^Hk      1.  F.  C.  Curtis,  investigating  diiihtheria 

17  23'^^H 

^^^r       1.  Grace  B.  Winue,  indexing,  etc 

OQ^^H 

^^F         1.  Billiard  P.  Dumaiy,  sorting  certiflcatea, 

^^H 

^^M                   etc    

lOS  30'^^H 

^^^K          2.  M.  L.  Edwards,  indexing,  registering,  etc., 

113  28'^^H 

^^^E£       1.  Grace  B.  Winne,  indexing,  etc. 

81  00  ^^1 

^^Hv       6.  Richard  1'.  Dumai'y,  assorting  certificates. 

^^H 

^^^^L               etc    

98  70'^^H 

30  Twelfth  Amnual  Bepobt  of  the 

1891.  I 

12.  Ohxirlee  C.  Brown,  engineering  services  . . 
20.  Eichard  P.  Dumary,  assorting  certificates, 

etc   

Sept.      2.  Grace  B.  Winne,  indexing,  etc 

2.  M.  L.  Edwards,  registering,  etc 

10.  F.  C.  Curtis,  investigating  diphtheria  and 

typhoid  fever 

28.  Charles  C.  Brown,  engineering  services. . 


July      18.  Charies  C.  Brown,  engineering  services. . 


1890. 

Oct 

31. 

Not. 

30. 

Dec. 

3L 

1891. 

Jan. 

31. 

Feb. 

2a 

April 

30. 

Bfar. 

31. 

May 

31. 

June 

30. 

July 

31. 

Aug. 

31. 

Sept 

30. 

f46  34 


63  30 
84  80 
145  16 
I 

66  37 
102  27 

14,072  SO 
92  48 

14,165  28 

Salaries  and  Wages. 

Salaries  for  month  of  October f  1,150  00 

Salaries  for  month  of  November 1,150  00 

Salaries  for  month  of  December 1,150  00 

Salaries  for  month  of  January 1,150  00 

Salaries  for  month  of  February 1,150  00 

Salaries  for  month  of  April 1,150  00 

Salaries  for  month  of  March \\  L,150  00 

Salaries  for  month  of  May 1,150  00 

Salaries  for  month  of  June  1,150  00 

Salaries  for  montii  of  July 1,150  00 

Salaries  for  month  of  August 1,150  00 

Salaries  for  month  of  September 1,150  00 


f  13,800  00 


Extras. 
189L 

July        1.  Thomas  P.  Greeley 

Aug.       1.  Thomas  F.  Greeley 

Sept       1.  George  T.  Church 


?111  00 
108  00 
108  36 


State  Boabd  of  Health. 

31    ^^M 

^m  1691 

^H 

1.  Tlionias  F,  Greeley « 

f  112  20    ^H 

30.  ThomasF.  Oreele^ 

111  00  ^^H 

30.  George  T.  Church 

OO^^^H 

f676  56  ^^1 

^H 

rand  total  

$14,475  6G  ^^1 

Printing  and  Stationery. 

^m  1800. 

^^^H 

20.  Fergus  Halpen.  printing  envelopes,  etc  . . 

(34»K^H 

^K   ISOL 

^^^1 

S4.  James  B.  Lyon,  printing  report  on  Barren 

^^^H 

island    

241  IS   '^^M 

21.  Fergus  Halpen,  printing  envelopes,  etc  . . 

32  SO^^H 

21,  Messrs.  Quayle  &  Co.,  steel  plate  printing, 

16  0(^^H 

10.  Messrs.  Quayle  &  Co.,  steel  plate  printing, 

10.  Messrs.  Charles  Van  Benthuysen  &  Son, 

printing     bulletins,     circulars,     record 

16  96^^H 

books  and  registers 

369  79    ^^M 

10.  Frederick    C.   Manning,   ateel    plate    for 

letter  heading    

100  00    ^H 

10.  Frederick  C.  Manning,  printing , 

24  00    ^H 

29.  The  Arcus  CompanT,  printing , 

363  50    ^^M 

29.  James  B.  Lyon,  printing,  etc 

Telegraphy  and  Telephone. 

112  20  ^^H 

11,310  oa^^l 

^^H 

^H    1890. 

J^^^ 

7.  Hudson  River  Telephone  Company   

Vsm^M 

7.  Western  Union  Telegraph  Company   ... 

6  31  ^M 

13-  Western  Union  Telegraph  Company   ..... 

1  «i  ^H 

12.  Hudson  River  Telephone  Company  „ 

5  6(    ^M 

1.  Hudson  Itiver  Telephone  Company   

S  00    ^H 

6.  Western  Union  Telegraph  Company    . .  ^ 

3u^H 

32 


Twelfth  Annual  Bxpobt  of  the 


1891 

• 

Jjui. 

5. 

il 

Feb. 

3. 

10. 

Mar. 

3. 

G. 

Apnl 

6. 

21. 

May 

11. 

June 

4. 

4. 

July 

1. 

18. 

Aii^. 

12. 

Sept. 

2. 

10. 

10. 

Western  Union  Telegi-aph.  Company. 
Hudson  River  Telephone  Company  . 
Hudson  Kiver  Telephone  Company  •. . 
Western  Vnion  Tele^rtiph  Company  . 
Hudson  River  Telephone  Company  . . 
Western  Union  TeU*graph  Company  . 
Huds(m  River  Telephcme  Company  . 
Western  Union  Telegraph  Company  . 
Western  Union  Telegraph  Company  . 
Wt»stem  Union  Telegraph  Company  . 
Hudson  River  Telephone  Comjmny  . . 
Hudson  River  Telephone  Company  . . 
Western  Union  Telegraph  Company 
Hudson  River  Telephone  Company  ^ 
Huds(m  River  Telephone  Company  . . 
Western  Union  Telegraph  Company  . 
Westera  Union  Telegraph  Company  . 


|4  11 

5  25 

5  20 

5  10 

6  10 

12  20 

5  10 

1  C7 

8  65 

7  77 

6  60 

6  00 

11  28 

9  65 

8  00 

1  71 

2  63 

f 130  70 

Library,  Maps  and  Charts. 
1891. 

Jan.       (5.  Engineering  News    

8.  The   Sanitarian    

28.  H.  Westerman    

Feb.       3.  B,  W(*sterman    

3.  B.  Quinn    

24.  Journal  of  Comparative  Medicine  . . 

June     17.  Sampson,  Murdoek  &  Co  

July       13.  1).  Appleton  &  Co   

Aug.     10.  John  Skinner 

Sept.    29.  B.  Westerman 


15  00 

4  00 

11  80 

7  00 

6  00 

3D0 

3  00 

20  00 

1  SO 

9  91 

970  51 

Btatb  Eoabd  of  Health. 

Furniture. 
1890. 

Nov.     12.  T.  P.  Romeyn 

189L 

Pel).     24.  T.  P.  Romeyn 

July     18.  W.  M.  Whitney 

'  27.  Stuart  G.  Speir  

Petty  Cash. 
1890. 

Nov.     14.  S.  G.  Speir 

Dec.     22.  Albany  News  CJompany 

1891. 

Peb.     24.  1a       .ang  Manufacturing  Company .... 

March  3.  S.  G.  Speir 

July     16.  John  Ferris 

Food  and  Drug  Account, 
1890. 

Oct        7.  Willis  G.  Tucker,  salary  and  expenses  for 

September 

7.  G.  C.  Caldwell,  salary  for  September 

Nov.     11.  G.  C.  Caldwell,  salary  and  exi)enset*  for 

October 

11.  Willis  G.  Tucker,  salary  and  expenses  for 

October 

Dec.       3.  Willis  G.  Tucker,  salary  and  expenses  for 

November 

5.  G.  C.  Caldwell,  salary  and  expenses  for 

November 

1891. 
Jan.       5.  G.  C.  Caldwell,  salary  and  expenses  for 

December 

6.  Willis  G.  Tucker,  salary  for  December. . 
1891.  6 


33 


137  00 


60  00 

4  50 

41  00 

f 142  50 

|12  70 

1  50 

7  55 

2  00 

1  40 

125  21 

1176  56 
166  66 

188  67 

170  90 

173  52 

203  94 


192  97 
166  66 


1891. 
Feb.       3. 


21, 
Aug.       5. 


Twelfth  Annual  Report  of  the 

WUliB  G.  TncJier,  salary  and  expensee  for 

Jauuary    

G.  C.  Caldwell,  salai^  for  Januarj". . . . . 
G.  C.  Caldwell,  Balary  and  expeu-'^eB  for 

Febniarf    

Willie  G.  Tucker,  salary  and  espensea  for 

February    

Chas.    C.    Brown,    InveBtigating   Hudson 

river  water  supplies 

Willia  G.  Tucker,  salary  and  expenses  for 

Marcb  

G.   0,  Caldwell,   salary  for  March 

Willis  G.  Tucker,  salary  and  expenses  for 

April  

G.  O.  Caldwell,  salaiy  and  expenses  for 

April  

Willis  G.  Tucker,  salary  and  expenses  for 

May  

G.  C.  Caldwell,  salary  and  expenses  for 

May 

C.  C.  Brown,  Mohawk  and  Hudson  river 

investigation  

Willis  O.  Tucker,  salary  and  expenses  for 

June 

C.  C.  Brown,  Hudson  and  Mohawk  river 

investigation    

James  H.  Sloiler,  biological  investigation 

Hudson  river 

Theobold  Smith,  bacteriological  investiga- 
tion  

O.  C,  Caldwell,  services  for  June 

W.  O.  Tucker,  expenses  and  salaries  of 

State  laboratory 

Chas.  C.   Brown,   Mohawk    and    Hudson 

river  investigation 


»173  25 
IGB  lit* 


175  58 

172  09 

17(i  85 

IGG  G6 

172  85 

202  19 

183  U 

198  71 

143  m 

200  10 

142  »3 

54  30 

160  07 

160  61 

378  52 

191  03 

State  Boabd  of  Health. 

189L 

12.  James  H.  BtoUer,  bacteriologioal  investiga- 

tdODB 

Sept.    10.  James  H.  BtolleTy  bacteriologioal  inyestlga- 

tions   

10.  W.  G.  Tacker,  expenses  and  salaries  of 

State  laboratory 

28.  Charles  C.  Brown,  Mohawk  and  Hudson 
river  investigation   


35 


1136  35 


113  93 


301  23 


97  95 


15,519  89 


Oi-AssiFiED  Statement  of  Moneys  Paid  fob  Expebt  and  Tempo- 
baby  Sebvioe. 


M.  L.  Edwards. 

B.  P.  Dumaiy. 

G.  B.  Winne. 

COiarlM  0.  Brown. 

$138  90 

102  30 
166  30 

80  88 

61  50 

84  00 

174  00 

113  28 

145  16 

103  68 

$88  35 
94  20 
84  60 
19  80 
71  70 
96  90 

105  30 
98  70 
63  30 

$72  20 

77  04 
70  80 
77  60 
72  00 
81  68 
72  00 
74  88 
84  00 
81  00 
84  80 

$222  45 
144  37 
137  14 
260  86 
46  34 
102  27 

$1,170  00 

$722  85 

$848  00 

$913  43 
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P  LA  N  S 


FOB  THB 


Sewerage  and  Drainage  of  Rouses  Point. 


The  following   plans  for  the   sewerage  and   drainage  of  the 
village  of  Eouses  Point  were  approved: 


PL  A  N  S 


FOR  THB 


Sewerage  and  Drainage  of  Wellsville. 


Plans  for  the  sewerage  and  drainage  of  the  village  of  WeUsvllle 
were  presented  to  the  Board,  accompanied  by  reports  of  the 
village  engineer  and  a  letter  from  the  engineer  of  the  Board. 
These  reports  follow,  and  the  map  of  the  village,  showing  the 
I)roposed  plan  accompanies  them.    The  plans  were  approved, 

REPORTS  OF  THE  VILLAGE  ENGINEER 

I.  Report  on  Sewers. 

To  Joseph  S.  Norton,  President^  and  W.  H.  Dawson,  Maubiob 
O'Connor,  Nicholas  Rauber  and  Hiram  J.  Torrey,  Members  of 
the  Board  of  Sewer  Commissioners  for  the  Village  of  WeUsviUey 
N,  Y,: 

Gentlemen. —  Having  completed  the  surveys  of  the  village  for 
a  sewerage  system,  I  hereby  submit  the  following  report,  in  oan- 
n<»ction  with  map  and  profiles. 

The  map  shows  the  general  formation  of  the  surface  of  the 
village,  by  contour  lines,  drawn  through  points  of  equal  elevation 
throughout  the  plan,  representing  the  features  of  the  surface  by 
a  system  of  horizontal,  curved  lines.  The  figures  accompanying 
these  lines  denote  the  altitude  in  feet  above  tide-water.  It  shows 
the  location  and  alignment  of  all  the  streets  in  the  corporation, 
with  the  lines  of  sewers  upon  each. 

The  direction  of  the  fiow  of  sewage  denoted  by  arrows  along- 
side the  sewer  lines;  the  sizes  of  sewers  given  in  inches.    It 


Report  of  the  Statb  Board  of  Health. 

lows  the  location  of  man-boles,  dush-taiiks,  lamprlLnles  andl 

tteh-baainB,  the  location  of  the  deepest  cellars,  etc 

I  Objects  snch  as  are  not  explained  in  ttieir  location  are  deslg-^ 

I  by  symbols,  which  ai-e  explained  npon  the  margin  of  tbef 

|Bp. 

IfEbe  map  is  drawn  on  the  scale  of  one  inch  eqnaJ  160  feet 

l>^%e  ppofllea  show   the  present  surface  of  the  streets  by  tbw 

ick  nbaded  lines.     The  grade  of   the  sewers  (center  line)  ■byl 

J  full  blaclf  line  underneath,  accompanied  by  figures  denotiii] 

e  elevation  in  feet  and  decimals  above  tidewater,  and  are  giveafl 

I  clianges  of  incline  of  the  sewers,  or  at  connection  with  ott 

Ihe  grade  is  denoted  by  the  ratio  of  one  foot  to  a  given  dia 
noe.     And  the  length  of  sewers  of  one  grade  or  of  one  sise  i 
1  feet,  upon  the  lower  line.     The  grade  established  for  tlU 
tfaoe  of  the  streets  is  denoted  by  the  red  line  and  the  red! 
i  accompanying  said  line  denote  the  elevation  of  change  c 
Symbols  are  used  {differing  from  those  upon  the  map)fl 
\  «3C|ilaiistion  of  which  appear  upon  the  margin.     The  pmfllei 
)  acaled  one  inch  to  one  liundred  and  sixty  feet  horizontalljj 
>  aa  with  map)  and  vertically  one  inch  to  thirty  feet. 
I  a  consideration  of  the  contours  and  profiles,  it  will  1 
1  that  the  topography  of  liie  village  makes  it  possible  t 
I  an  economical  system  of  sewerage  anJ  drainage, 
^ch   attention    has   been   given  y  to   the    subject   of   surf 
Ipage,  with  a  view  of  eliminating  the  storm  waters  from  th«j 
thus  *saviDg   a    large   item    in   sizes   and    coHt  of   pip&fl 
I  reiMirtB  hjhje  supfat'e  drainage  heretofore  snbmitted  aodl 
I  by  your  board,  should  be  used  in  connection  with  thiNfl 

',  find  tliat  the  tillage  has  an  area  of  1,297  acres  of  land;' 
sen  and  one-half  miles  of  streela,  and  a  jmpnlation  of  4,000,1 
1  numbers. 

i  topography  neieasarily  divides  it  into  two  sewer  districta,! 
!  river  marking  the  line  of  sepamtion.     For  the  eafttl 
('Of  the  river  it  is  proposed   lo   use  the  "separate  8y8tem.''i 
:  Ib,  the  system  shall  admit  of  all  house  sewage,  includin| 
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cellar  drainage,  but  exclnding  roof  and  surface  water.  Tlie  sys- 
tem on  the  west  side  of  the  river  differs  in  that  the  outlet  is 
diarged  with  the  double  dnty  of  seweraj^e  and  drainage,  and  ia 
to  receive  some  surface  water  from  the  territory  lying  directly 
west  of  it,  the  same  to  be  discharged  directly  into  it,  through  the 
street  gutters,  but  this  is  not  to  apply  to  any  other  aewer  line 
(Bee  report  "  Brookl.ni "  side  of  the  river). 

The  outlet  for  the  west  side  of  the  river  is  designed  to  make  its 
dischfirge  direelJy  into  tlie  river  at  a  point  below  any  present 
settlement  near  the  river. 

The  present  population  of  tliis  district  is  about  1,000,  bat  the 
amount  of  sewage  to  come  into  this  outlet,  for  som**  time  to  come 
at  least,  is  likely  to  be  small,  and  could  have  but  little  effect 
npon  the  waters  of  the  river,  besides  I  can  not  learn  that  the  river 
]a  oaed  for  jioUible  purposes,  at  least,  for  many  miles  below  the 
TQlage,  But  should  the  discharge  prove  to  be  a  nuisance  at  any 
time^  the  lower  portion  of  the  outlet  may  be  changed  so  as  to 
discharge  io  tanks  at  the  foot  of  Factory  street,  and  by  means  of 
pumping  conveyed  to  the  disposal  plant  for  the  east-side  system 
upon  the  opjHjBite  side  of  the  river. 

The  district  upon  the  east  side  of  the  river  has,  of  the  area 
hel^ofore  mentioned,  about  925  acres,  with  ten  and  one-half 
miles  of  streets  and  a  population  of  3,000. 

For  this  district  a  system  of  disposal  by  some  method  of  puri- 
fication is  proposed,  but,  in  view  of  the  uncertainty  of  the  Imme- 
diate necessity  for  its  erection,  coupled  with  the  fact  that  there 
are  so  many  de>ice8  for  purifying  sewage,  many  of  which  are 
new  inventions,  with  their  merits  as  yet  experimental,  I  have 
denned  it  advisable  to  recommend  the  delay  of  a  choice  until 
Bach  time  as  the  plant  may  be  needed,  and  a  more  intelligent  idea. 
of  what  the  needs  of  the  village  may  require,  when  such  plans 
and  specifications  may  be  made  that  will  receive  the  approt-al  of 
the  Stale  Board  of  Health  and  become  a  part  of  the  system.  I 
have  sielected  for  the  site  of  such  disposal  works  a  point  on  the 
rJv*r  bank  about  250  feet  north  from  Oenesee  street,  and  where 
the  river  leaves  the  high  bank  of  land. 
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>  this  point  I  have  run  two  outlets,  one  for  the  discharge  »f 

ige  from  the  "  west  end  "  of  the  district,  and  this  I  have  deeig- 

I  the  "  west  end  outlet,"  and  one  the  "  main  outlet,"  which 

1  diecharge  ali  the  eewage  of  thia  district  lying  south  of  Genesee 

'  economy  these  outleta  must  be  independent  lines.  The 
t  end  "  outlet  i}egins  at  the  junction  of  Martin  with  Main 
,  and  crosses  the  land  of  Mr.  E.  C.  Bradley  to  the  disposul 

!  main  outlet  begins  on  Main  street  at  a  ixVint  southerly 
Dyke's  creek  bridge  and  runs  noilln'aatfrly  to 
I  the  creek  near  the  railroad  bridge;  thence  down  the  north 
t  of  the  creek  to  Main  street  again;  thence  along  Main  street 
e  point  of  intersection  of  the  south  line  of  Gt.  Lot  No.  3  of 
yilling  and  FVances  tract  of  land  with  Main  street;  thence 
f  the  bank  which  divides  the  raised  land  from  the  flat  to  the 
:  of  Dyke's  creek;  thence  down  the  bank  of  said  creek  and 

£  of  tie  Greneaee  river  to  the  disposal  works. 
e  loop  formed  in  the  line  at  the  creek  crossing  is  made  neces- 
»  save  eitlier  a  syphon  or  the  damming  of  the  stream  to 
t  the  pipe  at  grade  with  a  crossing  made  at  a  lower  point 
;  stream. 

p  outlet  must  have  a  low  grade  in  order  to  accommodate 

ikage  above  the  river  at  the  disposal  plant  and  at  the  same 

S  have  it  serve  as  the  outlet  for  the  territory  south  of  Dyke's 

,  hence  nmuerous  inlets  should  be  provided  for  cleaning  and 

!  ioBpection  of  it.    A  gate  should  be  arranged  at  the  creek 

Bing  (north  side),  also  one  at  Main  street  where  the  outlet 

i  the  ci-eek  bank,  to  let  the  creek  into  the  outlet  for  flushing. 

Ihe  simple  device  of  a  pipe  leading  from  the  creek  to  the  sewer, 

the  use  of   a   Ludlow,  or  similar,   gate-valve  will   do   the 


l-WOtlld  also  recommend  the  use  of  the  Rhodes  and  Williams 

latic  siphon  for  flushing,  one  to  be  set  at  State  street  and 

fr  at  Pearl  street 

t  the  crossing  of  the  creek  I  would  recommend  a  stone  wall 

I  Id  hydraulic  cement  for  the  support  of  the  pipe  liron).     That 
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the  pipe  be  laid  in  the  wall  m  that  it  shall  be  entirely  covered 
with  maeoDiy,  and  that  the  lower  side  of  said  wall  be  raised  above 
the  rest  of  it,  so  as  to  form  a  low  dam  thus  setting  back  the 
water  to  cover  the  portion  holding  the  pipe  as  a  protection  against 
frost. 

In  a  few  instances  I  have  connected  sewers  by  lines  across 
private  property,  the  advisability  for  so  doing  will  appear  by 
reference  to  the  plans. 

The  two  tanneries  upon  the  south  side  of  Dyke's  oreek  discharge 
about  00,000  gallons  in  twenty-four  hours.  Provision  is  mnde  for 
this  discharge  through  the  eystem. 

In  estimating  a  possible  future  growth  in  population  I  have 
"been  governed  largely  by  the  availability  of  the  different  sections 
for  village  purposes.  Much  of  the  land  of  the  corporation  is 
practically  waste,  at  least  for  populous  purposes;  especially  is 
this  true  of  tUe  bottom  land  along  the  river  as  well  as  the  h^h 
land  on  the  outskirts.  But  in  order  to  provide  for  sufficient  pipe 
capacity  for  possible  future  demands,  I  have  estimated  an  addi- 
tion of  twenty-five  per  cent  to  the  present  length  of  street  lines, 
for  liie  whole  village,  and  divided  Ihia  percentage  proportionat^-ly 
to  each  sewer  division.  a»,  in  my  judgment,  it  would  conie  into  use 
iua  above  stated,  and  then  used  llic  basis  of  a  house  to  every 
fifty  feoC  front,  as  if  the  whole  street  lines  of  the  village  were 
built  np  to  that  extent. 

Eight-inch  pipe  baa  been  adotpted  for  the  minimum  vize, 
although  smaller  pipes  would  meet  tdxe  requir^nent  in  many 
imtances. 

You  will  olteervo  by  u  gl;uice  at  the  map  that  the  "  two  sewer 
districts "  are  divided  into  sevet-al  tmialler  or  eubdistriots,  having 
their  disoliarge  through  trunk  lines  intm  the  outlet  at  different 
pointa.  I 

The  following  table,  in  couneolion  with  the  map,  will  show 
the  classification  of  the  dislricts,  with  the  size  of  pipe  for  eooL 
oewiT  and  the  length  of  each.  The  figm-es  in  the  lost  eoluiiin, 
©ppositf  the  sewer  named,  denote  the  total  ajiii>unt  of  lineal  feet 
of  line,  the  itewage  from  which  the  trunk  sewer  must  carry 
(hieluding  its  own)  . 
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For  sewer  distaict,  west  side  of  Grenesee  river,  through  Chamber- 
lain fltreet  trunk  line: 

Eifl^t-inch.  Ten-inch.       TotaL 

Streets.                                                                              Feet  Feet.         Lineal  ft. 

Howaid 1,045     

580  670       2,29S 

418     

Howwd 360     

Chamberlain 856       3,932 


Total    2,403       1,526 


Seweks  Leading  Dibect  to  Outlet. 


STREETS. 


Clark 

Pine 

EBgh  and  State. . 

Barley 

SteveLandffigh 

Stevens 

Outlet 


Total 


Eight- 
inch. 

Eighteen- 
mch. 

Twenty- 
four  inch. 

Feet. 

Feet. 

Feet. 

800 

1,086 

2,450 

1,240 

2,712 

480 

2,200 

800 

8,768 

2,200 

800 

Lineal 
feet. 


11,768 


Through  the  trunk  lines  of  West  Main   and   Qiamberlais^ 


streets. 


Eng 

Pine 

Sta^ 

West  Main  . 
Pactory  — 
Gbamberlain 


Eight-inch. 
Feet. 

750 

600 

920 

1,983 


Tdn-inch.       Total. 
Feet.        Lineal  ft 


Ototal ^513       2,294 


710  4,963 
728  5,951 
856       6,807 


to 
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Summary  for  ihe  west  side  district: 

LinMlft 

Twemty-f onr-incli  outlet 800 

Eighteen-inch  outlet 2,200 

Ten-indi  sewer 3,820 

JJight-inch  sewer 15,687 

Total  22,607 


For  the  east  side  of  tihe  river.    To  be  disoharged  t^irough.  the 
west  end  outlet. 
T^irough  the  trunk  line  of  Main  street^  south  of  ihe  outlet: 


streets. 

Genesee 
Depot  .. . 

Elm  

Main 


Total  lineal  feet 


Eight-inch. 
Feet. 

702 
500 
500 
996 

2,098 


Through  Martin  street: 

streets. 

Briggs  

Line  to  connect  with  Famum 

Famum  . .  ^ 

Jiartin 


Total 


Eight-Inch. 
Feet. 

Ten-lnnh. 
Feet 

UDealfl. 

1,875 

730 

2,400 

712 

5,717 

800 

6,517 

5,005 

1,512 

Statb  ^oa^  of  Health. 
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Throu6#thb  Tbunk  Linb  of  Main  Stbbet,  Nobth  of  fETB  Outlbt?*/ 


STRRKTB. 

Eicfht- 
inch. 

Ten-inch. 

Twelve- 
inch. 

1 

f.frH>Al 

feet. 

Coats 

Feet 
400 

940 

430 

1,259 

Feet. 
800 

■ 

1,100 

Feet. 
988 

O'Connor 

Patsman 

Line  connecting  with  Chestnut. 
Chestnut 

3,829 

Main 

440 
746 
680 
450 

Oak 

Lombard 

Qrove 

Main 

7,133 

Outlet 

17,448 

Total 

5,345 

r ,  900 

988 

Summary  for  west  end  outlet: 


Lineal  ft. 

D88 


Twelve-inch  pipe   

Ten-inch  pipe    3,412 

Eight-inch  pipe    ' 13,048 


To<tal    ...., 17,448 


Main  Outlbt,  Fbom  South  Sldb  of  Dykb's  Cbbbk,  Including  all 

THB  Tbbbitobt  South  OF  Statb  Stbbbt. 


errBEETB. 


Main 

Line  connecting  with 

Ranber 

Sanber 

Main 

Hanover  and  Osborn . . 

Main 

Dyke 

Main 

Broad 

Main 

Outlet  to  Stete  

ToUl 


Eight- 
inch. 


Feet. 
1,090 

885 

240 
1,600 

1,958 

700 
450 


6,923 


Ten-inch. 


Feet. 


1,500 


1,990 


8,490 


Twelve- 
inch. 


Feet 


640 


192 


832 


Eighteen- 
inch. 


Feet 


2,306 
2,806 


Lineal 
feet 


3,475 
3,715 

5,955 

10,095 


13,551 
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Main  Outlkt,  Through  State  Street. 


STREETS. 

Bight- 
inch. 

Ten-Inch. 

Twentj- 
tnoh. 

LineAl 
feed. 

Harrison 

B^et 
700 

640 

1,790 

Feet 

640 
1,400 

FMt. 

400 

Broad   

State 

3,770 

Old  sewer 

Outlet  to  Mill 

19,121 

Total 

3,130 

2,040 

400 

Streets. 

Third    .. 


Main  outlet,  through  Mill  street: 

Elfl^t-lnoh. 
Feet. 

371 

lino  connecting  with  Second  335 

Second    550 

Harrison    200 

Furnace    400 

Main    910 

JetfiTson  lane  280 

Mill    1,116 

River    315 

Outlet  to  Pearl 


Twent-lnch.      Lineal 
Feet  feet. 


4,162 


•  •  •  • 


1,028     24,626 


Total    4,477 


1,028 
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Main  Outlet,  Turougu  Pearl  Street. 


streets. 


Total 


Lee  avenue 

Pearl 

Harrison 

Madison 

Jefferson 

Broadway , 

Briggs 

Third 

Pearl 

Main 

Pearl 

Outlet  to  disposal  works 


Eight- 
inch. 


Feet. 
280 

231 

400 

2,441 

600 


1,040 
650 

1,607 
530 


7,679 


Ten-Inch. 


Feet. 


90 
660 


670 
380 


Twenty- 
inch. 


Feet. 


1,800 


735 


735 


Lineal 
feeL 


3,442 
4,702 


8,56^ 

9,47^ 
34,840 


Summary  for  main  outlet: 


Lineal  ft. 

735 

1,428 

2,306 

832 

5,930 

Eight-inch  sewer   22,207 


Twenty-two-inch  outlet 
TweJity-ineh  outlet  . . . 
Eighteen-inch  outlet    . 

Twelve-inch  sewer 

Ten-inch  sewer    


Total    33,440 


ReCAPITUL  4TI0N. 


Twenty- 
fo.r-inch. 

Twenty- 
two-inch. 

Twenty- 
inch. 

Eighteen- 
inch. 

Twelve- 
inch. 

Ten-hich. 

• 

•8 

West  side  district 

West  end  outlet 

Main  outlet , 

Feet. 
800 

•   •   •   ■ 

Feet. 

•  •   •   • 

•  •   •   • 

735 

F  .1. 

i',428 

1 

Feet. 
2,200 

21806 

Feet. 

'*988 
882 

Feet. 
8.820 
8,412 
5,980 

Feet. 
15.687 
13,048 
22,209 

Total 

800 

785 

1,428 

4,506 

1,820 

18,162 

50,944 

Total  line  of  sewera,  73.805  feet— 13.9  miles. 
1891.  7 


i 
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Sslinintfl  of  "V"  branohi^,  ew.: 

Eight-incli   bwim-hea    575 

Ten-iuch  brniii.-li{?6 155 

Twelve-inch  LmncUes   18 

Elghteen-lDch   bnuifhos    18 

Twenty-two-incU  bmiii-hea  13 

Man-liolee 108 

FhiHh-taiilM    53 

Laiiip-biilos    ' 16 

Catoli-bosius 12 

The  ndoplion  of  the  itt'iioial  spi^ciflcations  for  the  coiLstniclioii  of 
the  8v«)eni,  civ-ing  tlie  re(|nin>nifntR  rpjiarding  the  iniiteHal  to 
Ik  used,  the  manner  of  constrlii'tion.  etc.,  is  hen?with  tvcuiu-.^ 
nieotlvd  as  follows: 

I,  Engineer. 

All  thi?  work  uiiist  be  done  under  the  direction  of  the 
In  charge  and  subject  to  hia  appi'o^nl,  or  his  authoi-ized  i 
or  BniKsi'inlendeiit^ 

2.  Monuments. 

Oreat  care  should  be  used  when  exciivaling  the  street«  tfl'j 
Berve  tlie  location  of  land  monuments.     Whenever  a  i 
Itnble  ia  be  diBturbed,  it«  exact  location  itliould  be  deti^m 
wlfii  reference  to  surrounding  objects  for  witnesses,  and  i 
be  replaced  in  accordant!  thertwilh,  after  the  sewers  have  been  " 
properly  laid,  and  the  ditch  bftok  filled.     Such  work  should  be 
done  by  tlie  engineer  in  charge,  and  in  the  presence  and  with  the 
MKistonce  of  the  local  surreyore  of  the  village. 

3.  Excavation  of  Ditch. 
The  ditch  shiUl  be  excavHttnl  iilong  llio  line  designated  by  the 
engineer,   and    a<'4~ordiDg    to   the   depths   given    by    turn.       "Hie 
CBiglQeer  may  ordea-  any  ditch  riieetcd  or  braced   rhat  he  may 
deem  necefiKiii^'.     Tlie  width  of  the  ditch  on  bottom  must  be  All 
leut  one  foot  gcenter  than  the  oatsdde  diameter  of  the  pipe,  J 
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'  tile  bottom  of  the  tlittli  be  found  too  soft,  dig  Ihafc  portion 
p  nml  fill  to  the  grade  with  gi-avel.     If  sprinny  imd  fills  ^ 
bter,  dig  a  HimiU  woll  or  pit  below  tlie  (fififle  t<i  di-Jiiii  inti>,  wl 
■inajr  be  pumped  out. 

4.  Sewer  Pipe. 
I  pipes  u»wl  sliall  1m?  of  the  best  quality  of  i-^trified.  ^ 
I  pipe  of  rhe  manufacture  oi-dered  hy  tbf  board  of  1 
nUsionera,  and  not  less  than  tlirii'  feet  in  leiigtli. 

*"  and  other  specials  sliall  not  lie  less  tliaii  two  feet  t 

i  and  of  the  same  qunlitv  and  mimufa<'tnpe  of  the  plain  pip< 

WJM  pipe  should  be  twigh.  Rtraifjht,   williont   wai-ps  ajid  fre 

I  lire  craoka,  and  should  be  {rlazetl  unifoiinl.v  inRide  and  outi 

I  when  struct,  should  give  a  clear  metallic  sound. 

I  No  pipe  shall  be  used  tliat  has  a  piece  bi-oken  fi-om  the  spig 

I  de'^ier  than  one  and  one  half  incli,  or  longer,  meajnired  in 

of  the  fracture,  than  one-fourth  the  diameter  of  the  plp( 
Wald  the  broken  piece  bo  at  the  ln-tl  end,  the  pipe  must  1 
Kted  if  the  fracf.ure  extends  into  the  body  of  the  pipe,  1 

:,  meAaurtMl  as  above,  i«  greater  tliau  one-sixth  ihe  dianietc 
t  tfae  pipe. 

fTUe  engineer  shall  determine  to  what  extent  fire  cracks  t 
xn  are  injurioira  to  the  pipe. 

1  halK  or  sockets  miist  be  of  sufficient  diameter  to  receive  t 
'  full  Itiugth  the  spigot  end  of  the  next  following  pipe  t 
clal  without  nnj"  chipping,  and  to  leave  a  space  of  not  let 
1  one^lghth  of  an  inch  all  around  for  the  cement-mortar. 
i  depth  of  the  hub  of  any  pipe  shall  be  at  least  one  ind 
later  than  the  thickness  of  the  pipe. 

S  Cement. 
lAU  cement  must  be  of  the  best  quality  of  Portland  or  Rosen-^ 
Portland  to  have  a  tensile  strength  after  twenty-four  honral 
)  pounds  to  the  squai-e  inch  and  Roaendale  sixty  ponnda  to] 
FAQtiare  iiicli.     Rosendale  to  be  used  in  dry  dltcliea  and  Port*  j 

I  in  wet. 

nptes  may  be  taken  from  ench  barrel  for  testing  should  thffl 
M!P  »0  direct. 


6.  Sand, 
To  be  ahitrp,  ralhc-r  lOitvse  tlinn  fine,  and  free  from  clay  or  loani, 

7.  Mortar. 
Mortar  for  brick  work  shall  consist  of  one  part  of  cement  and 
two  -parts  of  sand  mixed  dry.    Only  pure  cement  Bhoiild  be  used 
in  jointing  pipes.  # 

No  cement  must  be  retempered  before  use. 

8.  Brick. 
All  bricks  should  be  hard  burned  so  as  to  give  a  clear  ring 
wh^-n  struck  together.    No  half  or  broken  brick  shall  be  naed. 

9.  Oakum. 
Maj'  consist  of  manilla,  flax  or  hemp.    Must  be  twisted  In  the 
fonu  of  a  loose  rope, 

10.  "Y"  Covers. 
"Y"  covers  must  be  of  galvanized  iron  and  out  to  fit  the  be!l 
of  the  "  Y  "  loosely. 

II.  Iron  Pipes  and  Castings. 

All  iron  pipe  must  be  without  flaw  or  defect,  save  that  minor 
defects  which  may  be  laid  at  the  top  or  do  not  effect  the  strength 
or  tlglitness  of  the  pipe,  may  be  allowed. 

Iron  castings  must  be  free  from  flaw  or  defect,  true  form  and 
full  weight  for  the  purposes  for  which  they  may  be  used. 

Iron  pipe  should  be  laid  at  all  railroad  crossings  and  such  other 
points  as  tlie  eugineer  may  direct,  and  shall  be  laid  caulked 
joints, 

12.  Pipes  to  be  Laid  on  Full  Beds. 

Before  each  pii>e  is  laid,  the  bottom  must  be  excavated  under 
Itfl  end  to  receive  the  socket,  90  tluit  the  whole  length  of  the 
pipe  will  lie  firmly  on  the  graded  bottom  of  the  ditch.  After 
the  joint  has  been  cemented,  this  excavalion  must  be  filled  with 
sand  or  dry  earth  to  supimrt  the  cement  firmly  In  its  place. 
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13-  Pipe  Laying. 
Ito  pipe  shiill  be  laid  except  in  the  presence  of  tlie  enginoOT  _ 
'  liiB  authorized  aaaistant.    All  pipe  must  bu  \n\i\  in  striufjhtl 
,  unless  otherwise  ordered  by  the  englne<?r,  and  th«  onfdnewfl 
t  direct  the  use  of  such  means  as  he  nay  deem  v'^up^i'  ior\ 

[  the  pipe  prtipei-ly  to  the  grade.    Tlie  pipes  and  specialbl 
I  be  so  laid  in  the  trench  that  after  the  sewer  14  campletpctlf 
J  invert  thereof  shall  conform  accurately  t{>  the  grades  and  ' 
tnent  given  by   the  engineer.     The  eewfre  will  be  divided 
n-holes  and  lamp-holes,  into  a  number  of  diviaiona,  in  nadi 
F  which  the  grades  and  alignments  shall,  unda*  most  circnui- 
be  truly  straight.    Changes  of  grade  nnd  aUf:umt>Tit, 
t  both,  will  generally  be  made  at  man-holes  nnd  lunipholes. 
f  In  wet  trenches  the  joints  shall  be  made  of  .1  pasket  of  onknm, 
Iked  Into  the  bell  with  clear  cement,  pressed  anmnd  the  entire 
(cnraference  by  hand  to  prevent  the  entrance  of  ct'raeut  into  the 
jtIoc  of  the  pipe,  and  made  perfectly  water  tight  by  come 
Btdy  filling  out  the  entire  space  between  the  exterior  of  thQ.i 
[ot  and  interior  of  the  hub  with  cement.     The  outside  jointf| 
t  be  neatly  beveled  iind  the  inside  joint  must  be  smoothed  to^l 
1  eren  Burfate  with  the  inteiior  of  the  pipe.     Rosendale  cemeafc  J 
1  be  used  in  jointing  pipes  in  dry  ditches,  but  Portland  shall  be[  1 
I  in  wet  ditches, 
r^on  pipes  shall  be  laid  with  lead  joints  and  be  tight  under 
t  pressure  at  which  they  will  be  used. 

i  earth  must  be  filled  in  half  way  up  the  sides  of  the  pil>e, 
iHy  tamped  anmnd  and  under;  no  roclt  or  large  prbbleB 
;  be  placed  against  the  pipe.  After  the  earth  ha*  bi-en 
jnped  around  the  pipe  it  shall  be  filled  in  to  the  depth  of  two 
t  and  pounded  or  flooded  as  the  engineer  may  direct. 


14.  "Y"  Branches. 
L^T"  brandies   shall   be   plai'wi     wlicrevi-r   the   engineer   mny 
They  bIhiII  Ik-  clf>srtl   with  a  sheet-iron  cover,  plastered 
1  an  inch  of  cement 
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obsen-ed  by  the  contractOTj  he  holding  himself  pei-aoually  anK*n- 
able  for  any  disw^ard  or  riolation  of  them  by  his  employes  or 
ag<%t».  The  coDtrattoi'  nhall  proTide  for  all  water-coiii-ses  and 
drains  interrupted  diirinjr  the  progress  of  the  work,  and  replace 
them  in  as  good  condition  as  when  he  found  thein. 

In  digging  about  the  gas  or  water  pipes,  the  contractor  must 
exercise  spt-cial  care  and  if  injury  is  caused,  the  cost  of  repairing 
mnst  be  piiid  by  the  contractor. 

Tlio  contractor  shall,  in  the  emplojiuent  of  labor,  for  both 
sklUfxl  and  oonmton  workmen,  give  preference  to  citizen  residents 
of  the  viliage. 

All  the  work  contemplated  by  th*ee  specifications  shall  be  done 
to  the  natisfaction  of  the  board  of  sewer  coumiissionei«  and  the 
engineer,  and  all  materials  and  workmanship  of  whatever  descrip- 
tion, furnished  and  performed  by  the  contracior.  shall  be  subject 
to  the  inspection  and  rejection  of  said  board  and  engineer. 

Whenever  unfaithful  or  tmpei-fect  work  is  discovered,  it  ^wU 
be  corrected  and  rejiaired,  immediately  upon  the  re<|uirenicnt  of 
till-  «ai(l  board,  notwithstanding  it  may  have  been  passetl  oi-er 
or  overlooked  by  the  inspector, 

The  inspection  of  the  work  Is  not  intended  to  relieve  tlie  con- 
tractor from  any  of  his  obligations  to  perform  sound  and  reliable 
work  aa  herein  described. 

Respectfully  stibuiitled. 

It.  H.   LEE, 
Vil/xiffc'  Ell  If  wet 

Wkllsvillk,  N,  Y.,  Jult/  16,  1801. 

On  motion  of  CommiHsloner  Dawson:   It  was 

Resolved  (By  unanimous  vote),  That  the  report  of  R.  H,  Loe, 
«ngiiittT  of  the  sewer  commiiaion  of  the  village  of  ^^'ellsville, 
31.  v..  be  and  is  hereby  accepted  and  adopted  aa  tlie  senwe  of  this 
couimitwiun,  and  as  such  shall  guide  and  govern  the  building  of 
aevrera  for  said  village. 


(  D.  Cl^RK, 

Clerk. 


JOSEPH  8.  XORTOX, 

Preaideil 


.  BErORTS  OP  VILI^VGE  ENGINEER  OX  DRAINAGE. 
General  Report, 
piCAtf  Presiileyit  and  Merahers  ofthe  Boardof  Sewer  Commissions*  ] 
I  4lf  WdUfviUe,  N^.  r.: 

vi.—  The  Bnbjf)<;H  :(0f  stirface  drainage  has  been  oa  \ 
rtant  feature  in  my  lalioira  of  pi-e^aring  jiliins  for  BcwePHge  > 
|<4raiiiage,  and  inasmuch  as  drainage  ia  designed  to  be  madi*  a 
ntte  irj'stem  from  thajt  of  sowerage.  I  havo  deemfd  it  ndrisable 
ike  a  wpni-ate  report  upon  Uiis  brsini^h  of  my  duties. 
E;&id  that  the  village  ia  quite  well  located  for  an  ineipensive 
1  of  enrface  dmining,  Ijiiig  as  it  does  u(Kin  Iwlh  sides  of  the 
!  river,  as  well  as  Dyke's  creek,  and  naturally  dmining  in 
6  direct  lines  into  tlitae  Btivanis. 
tfitfa  the  exception  of  some  flvn  low,  marshy   pliices,   which 
J  ontletB  (see  former  detailed  reports),  it  can  in  most  part 
(he  discharge  of  its   sKuTn-water   through    the   cuetomary 
1  of  8tret:*t  ^itt«".*,  but  to  aceouipli^  a  R,\"Btejn  of  dmluage 
I  aa  we  propose,  by  the  use  of  street  gutters,  would  require  a    , 

r  grading  of  the  streets,  which  perhapn  in  itself  is  outside  of 
•  jurisdiction  and  belongs  to  the  other  tribunal,  the  village 
I  of  trustees.  There  should  be  a  concert  of  at'tion  between 
t  tiOArd  aiid  youreelvos. 

C  haTe  made  a  survey  of  the  whole  village,  and  have  taken 
ntioDfi  at  every  fifty  feet  or  oft-ener.  upon  tlie  line  of  streets  as 
I  elevations  of  fields  and  dooryards,  from  which  I  have 
(0e  a  map  or  plan,  showing  by  contour  h'vels  the  formation  of 
Igronnd  of  the  village,  as  wi*ll  as  the  alignment  of  irtreets  and 
^'location  of  village  lota,  etc.  I  hare  also  iwide  profiles  of 
t  Btroets,  showing  Iheir  exact  formation. 
I  bla<'k  shaded  liue  ujwn  the  profiles  denotes  the  present 
e  of  the  center  of  the  streets. 

E  full  red  line  denotes  the  line  of  grade,  to  which  the  surface 
i'  streets  t^liould    be  brought   and  the  acconipan.ring   i-ed 
i  the  elevation,  iu  feet,  above  tide-water. 
P189].  8 
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As  tile  gutter  grad**,  in  most  iiistnnccs,  beam  the  sjihip  i-elnti^e 
jMwirion  lo  the  mn-eet  surface,  it  will  serve  to  tJiow  the  alignuMfUt, 
incline,  ftr„  belouging  to  tlie  gutter. 

The  adoi)tiou  of  tiiate  grade  lines  would  be  heneflcial  in  many 
vays,  sufh  as  fuiiiisliing,  ivlativel.v,  a  grade  for  building,  side- 
wilUts,  fent-es,  sliade  trees,  etc.  All  of  wiiit-h  should  be  penuh- 
nontly  fixed  hy  cerlniu  unifonn  and  established  gradefl.  The 
grvat  inijiortimce  of  this  must  be  clear  in  the  minds  of  all  and  i\i<s 
iwouer  it  ia  made  a  lixed  rale  for  such  future  work  the  bettt*,  and 
I  would  [■ecouimend  that  the  subject  be  placed  before  the  lillagu 
board  of  truatt-es,  with  a  view  that  thej  make  an  ordinauco, 
adopting  the  grades  upon  tliese  plans. 

It  is  quite  essential  in  making  successful  drainag<',  that  the 
ari'ii  of  watershed  be  so  divided  as  not  to  overtax  auv  of  tin; 
avenues  for  discharge,  in  times  of  heavy  or  long-continued  storms, 
and  in  this  particular  the  t'illage  is  very  fortunate,  for  upon  each 
of  the  hillsides  are  located  streets  contiguous  to  the  corponice 
limits,  and  tiaving  a  parallel  position  with  .he  hillsides,  that  eau 
be  made  —  geULTully  speaking  —  to  turn  the  water  untuud  the 
cvutriil  portion  of  the  village  or  be  directed  through  it  by  some 
main  oudet.  Thla  is  a  relief,  which  reduces  tlie  area  to  be  pi-o- 
vided  for,  to  hucIi  an  extent,  with  such  divisions  as  we  get  by  the 
streams,  and  the  various  changes  of  the  geneind  surface,  ns  to 
fully  accomplish  the  purpose. 

The  tillage  seems  to  be  divided  into  tour  liatuul  draiaane 
districts,  and  for  convenience,  I  will  treat  upon  them  Bepnrnlely 
and  designate  them  by  numbers  as  follows:  Ko.  1.  Tliat  povlioii 
tipou  Die  west  side  of  the  river  "Bi-ooklyn  side."  No.  2.  That 
l>ing  tipon  the  south  side  of  Dyke's  creek.  No.  :i.  The  euot  pido 
of  the  river  lying  between  Dyke's  creek  and  a  brintk,  which  crositeB 
Main  street  at  the  residence  of  A.  A.  Ooodlifl,  iind  Xo.  -I,  .nil  ih.lt 
portion  north  of  the  said  brook. 

DiHtrict  -Vo.  1.— The  phywical  outline  of  this  district  presenta 
three  conditions.  First,  a  hillside;  second,  a  levi'l  bench  of  Lmd, 
and,  tliird,  a  low  depressed  section,  lying  nearly  level,  with  vime 
portion  of  it,  at  times,  below  low-water  mark.  1,*|iim  the  htoicU 
nuQj'-rouM  epriugs  crop  out.  which  are  probably  b-d  from  the  hill- 
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fide,  and  the  low  liuiii  fr»r«:jT2ently  t.^^xii«&  iiiriru'r"!  -i:!  ■  '.-2 
frwu  ihtr  streauLis  backing  ap  mroagh  uitr  s»jii  i"  Li^L.  ^  ..:-r  * .  _-? 
or  fn:»ai  ovtrilows. 

The  ge«jlujri«-ai  formation  irraJs  m^r  to  t-rrLirrve  :i-iT  :^-  -."l  :  : 
the  at"jve  caa*:*  thrr  w;i:irr  has  no  cir»_TiLi:i-.»:i,  rL^i  l-r  •  "'1 
abcsorbs  what  it  *r^R  •.•f  i:  an.i  -.liat  it  r>.-!i-j..-:i*  :li  r^.  :■.  __  "»r 
the  s^i'il  wacer-I*.-j:.j:<r'L  VX"!!*:]:*:  iL-  sub^stjil  Ls  •.!..•"■«-  ^"'i'-  :  ->-- 
water  and  the  waiTr  L-aa  L.;ive  a  •:ir«:'iiati'.»n.  nv  s^ri:.!?  •  i?  — 
qurnees  will  rrrsult  to  L-riii^L.  hiz  wh^re  it  ■►.-.'"1It>  ?:^^i..  ~"  r. 
is  the  en^riuy  o?  l-fr. 

I  have  giv^rn  I'ld^  •ii^tri-.i  a  great  d-rul  of  a::r:-::.z  iiz. :  nj  z- 
clasion  is  ih^z  a  p-.»rrion  of  it  -sh'^oIJ  hav-r  ri'-«^  i  •iniiL.:^.  .-.z-: 
with  thac  ^i^r'sv  I  Lav^r  ijlr»ruil7  »iir.'ajir:»=«i  to  ;.-."i  ;i  ^i-r.i.J  -  ".•  :t 

District  >V  i!. —  This  •ii*-rl':;  •*^ni»  o.»  prw-:.:  :*■•  v-r:  :*  ■ 
plica ti«>n5  in  the  w^iv  ..»f  •ini:ri.;:;ir.  I  onlj  L.*-^i  :  •  ■.;«-l  7  j.r 
iitttrncion  to  onr  •.•r  r^o  ELitrr-riw  1.  Muin  strv-:.  r.:  ;:  :•  :-:  :.  ^r 
the  n^idt^nt-v  ^-f  «j^/r«'e  B.  J'.-n*:??,  i:?  Li.trr'>:ptr^l  ^7  a  ••.;ll--7.  L:.!l 
miik«r«  a  d-pr>:rsiii.n  in  ihr  >rr»rtrr  •;aa??ini:  :hr  v.''j.:L-r  :•.•  i^  x  .:^ 
discharge  a:  tni.^  p-.-int  fr'.-iii  t-'r-i  wuv?. 

A  new  strv»rt.  t— *'innin;i  a:  rhL^  j-.-in:  and  iT-riiiii::  Tiir«:-.-:L  ^.: ; 
vall^rv.  and  hit'^-in:,'  a  ••rr^Lini.'?  at  Riial>rr  -»:!>:*-:.  n.:.:  :L.  .  >: 
bi>iui«iar7  linrr  vf  th-r  •:"rp»>ruri*jn-  i*  pr'^^-j^fr^L  .'.  -  •  ■".  "  :  r 
the  wactirr  at  th-  i^AiiZ  "U.  Mitin  ^rr^rr-t.  afore-iii-i.  >C'':".-i  :'  '.'.  '^" 
the  lin»:  of  th-r  n-rw  >r:r^r^i-  r...  ijr  n-ar  Raahi^rL"  ?:>— ■■.  Li-i  l-:: 
be  diss^-har^TMl  illi^  tL-r  dlt'-L  pr»4-»>rii  f'^r  tL-  •ini:r.;:L:r  :'  '-. 
»wamp  on  th-  •ruT-t  ^i,\^  ..;  Main  -^rr^r^.r  ;:n»i  n.r'L.  *:i-^  .f  K  ."  -r 
»ti>:vt-  'Srrr  •iTriiii-'i  rv:«rr  n.^rkr^l  "«,"."  J.  l-'.  !i«r  >:r'r--:  ':.  ;^  .1 
lev*rl  stret'.n  :'t  ^rr»f^t  '^^rf.J.'>r  ^^-oi  «.»^h-.'rii  ^'r-^*:  :»  .  .•■  J  :l  "i  z. 
uf  3Iain  stre*:':  :izd  Li:''L  ■'.■■li^uiLn*  U  riiaii-r  .  '*■■:".  "li.-  •'."  ':.  •-. 
There  sh».*rild   t»r   a  di'-'.-a   i-.-:i»iiri;i   fr^.-ta   L»7k-  --.>-».-•   :■•   I •;■"•.  "s 

taiinerv  an«i  •;'.'Liii.-:'i  a*  •.i'."?r:  as  [.'•.•S'-Lr,..r:  ':•  ..-r  ■,-■■''.  1*  -.ne 
between  ta»r  *a>i  tanrirrrr  I.-l-I  ..:r*d  *ii.*r  i.:ii«i.«  'f  *^  -  r.::-  Riil:-  ■•! 
Com j^onv.  S  : ii-  i-rn *  ;.t : s •i-  :*.. : 7  >..-.-  •  ■  -.. ■  a  :r.-« i  :'  •  :•  ' . . -  j' . ". *  '  • 
carry  th»;  war^:?  'o  '.:.'>  «■=:■.-*.  I".  i^ij7  -j-^'  -^  .-•-•i  ;>  .  1.  •  -■.-* 
for  a  p«>rri»^n  ■>-  L»'',s.-:  -*>•*:*.  -liviiij  'Lt  frt/L:    .■:  "■:-  '.iZLrry.     i... 
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Siirriiiiiiiling  tht'  junction  of  Miiiii  antl  Pyke  streets,  the  territory 
is  almost  a  dead  level  and  the  coDdiLion  of  the  utreets  in  wet 
weather  is  very  bad.  It  ia  impossible  to  miiintiiin  an  open  putter 
at  this  piiint,  owing  to  the  cross  travel  neeesaarv  in  transporting 
bark  and  tan  to  and  from  the  tannery,  and  I  wonl'J  recommend 
BewCT  drains  to  run  from  the  aforesaid  street  junctions  to  T>^"k«» 
creek  along  Main  street. 

District  No.  3. —  This  district  is  the  most  lutpu'oris  and  vuai- 
prisma  the  business  portion  of  the  village,  and  is  excfllently  iid;ipted 
to  surface  drainage.  Its  location  is  upon  elevated  gi-ouad  .iikI  ItK 
formation  that  of  a  hog's  back  so  ns  to  slope  in  (piite  illrw;t  lines 
to  both  Dyke's  crock  and  the  river,  Madison  sfivirl,  ciHilrally 
locutwl,  marks  a  line  of  divide,  the  storm-water  upon  the  south; 
side  of  which,  seeking  a  discliarge  in  lines  to  rh-i  soiitli  ji';d  sor.th- 
West  of  It,  while  those  upon  the  north  of  it  have  a  north  westtrly 
direction.  Tliis  formation  makes  it  possible  In  get  drainagi' 
throngh  nnnierous  outlets,  thereby  dividing  the  water  so  as  not  to 
overtax  the  capacity  of  the  street  glutei's  in  caiT\ing  it  oft. 

1  think  I  need  to  call  ycnir  attention  to  Third  street  only.  This 
ulrw-t,  or  that  portion  lying  betw«?en  Madison  street  and  the 
Biluuiilt,  has  a  depression,  the  lowest  jioinf  of  which  is  just  at  the 
base  of  the  hill  and  at  the  northerly  comer  of  village  lot  owned , 
by  Louis  Slongli:  this  i>oint  in  the  stivet  is  some  four  feet  lower 
than  the  junction  of  Tliird  with  Madison  street,  hence  it  seems 
necesfBiry  to  provide  an  outlet  for  tlie  diwharge  of  the  water  at 
this  point.  This  street,  lietween  iladison  and  State  streets, 
reet'ivfw  the  stonn-wntop  from  a  laiTjp  section  of  outlying  territory, 
and  all  the  water  is  received  between  Madi-'«n  sti-eet  and  the  Bum- 
inlt  conceutrah-s  at  the  point  above  mentioned,  and  the  failure  to 
properly  capB  for  it  has  done  mnch  daimige  to  private  proiK-rty. 
I  wonid  recommend  that  an  outlet  lie  made  from  this  point  to  the 
ribow  of  8^'oud  stivet,  near  the  Methodist  church. 

In  district  No.  4  we  have,  in  Itriggs  street,  a  similar  cn9i»  to  that 
of  Thir<!  »tpec^,  the  lowest  jioint  of  its  depi-ession  being  at  abont 
Itit  inlerwccllon  with  the  division  line  l>etwp.'n  the  Willing  and 
Francis  and  Pchemierhora  tracts  of  land.  This  street  has  the 
bnrden  of  more  storm-water  from  outl.ving  teiritory  than  any 
other  In  Uie  village,  and  the  concentration  of  water  that  would 
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9  to  Ibis  point  in  times  of  heavy  rain,  if  confln^  to  the  glitter  1 
(Utis  street,  as  it  shoaM  be,  Tvonld  be  immense. 
Tie  practice  has  been,  however,  to  run  Uie  water  in  eectiona  ] 
3  (nm  it  tbroogh  sluice- waj-s  upon  the  land  on  the  lower  side  of  "^ 
This  plan,  togethtT  with  the  springs  thnt  crop  out  on  the  ' 
r  side  of  it,  furnishes  a  flow  of  running  wnter  at  all  ttnies, 
:  IQ  excessive  diy  weather,  and  promiscuous  ditching  has 
I  restwled  to  to  turn  it  from  certain  cultii-ated  tields. 
|,<l  nould  recommend  a  ditch  of  sufficient  capacity  to  cairy  the 
*T.»a.v  of  three  feet  depth  and  four  of  width,  to  be  made  from 
i  lowest  jHiint  of  depression,  and  to  run  in  nearly  a  direct  line 
I  the  open  culvert  through  the  Erie  railroad  embaalunent.    It 
■^  be  that  we  ore  putting  more  responsibilitv  upon  tliis  street 
I  H  natui-al  dirt-bottom  gutter  will  bear.    Nevertheless,  tlid 
n  fJiould  be  adhei'ed  to,  though  it  be  necessary  to  give  it  pro- 
tirtn  in  way  of  a  etone  bottom. 
BSPhe  Erie  railroad   company,   by   its  excavation  and   embauk-J 
.  through  the  rillage,    has   largely    shut    oft    the   territory  1 
t  of  !t  tnim  direct  lines  to  the  river,  but  provisions  wliidi  hav^ 
I  made,  in  ixliich  the  said  railroad  comi>any  liave  agreed  to 
1  a  chimnel,  along  the  line  of  the  road  lo  Dylte's  creek,  and 
t  adeqimle  o^tenings  near  the  depot,  will  fiinii^  the  neceaaaty 
(Hue  detM,iled  n^ort  "  it.") 

1  cases  of  draining  of  low  lands  and  hollows,  reference  la  ' 
I  to  former  special  reports,  made  and  provided  for  in  each 

jALt  >ttf^et  junctions,  or  at  interBections  of  streets,  many  times 
►  Better  of  one  malces  a  valley  or  depression  of  the  surface  of 
t  uttier.    Especially  is  this  true  where  one  street  has  a  much 
■Ater  incline  tlian  the  otiier.     In  ali  such  cases  when  the  said 
would  admit  of  a  pipe  of  proper  diameter  to  carry  the 
r  throiigh,  and  that  would  lay  so  as  to  be  beiow  the  grade 
race,  1  would  recommend  the  use  of  iron  drain  pipe. 
it  lias  been  my  purpose  to  call  your  attention  to  special  featurcB 
;  because  I  t>elieve  the  mai»  and  profiles  illustrate  the  situa*  i 
II  lietter  than  I  can  convey  by  use  of  words. 
Yffo  will  observe  that  no  radical  changes  need  be  made,  tt  I 
1  a  uniCorm  system  of  the  grading  of  the  streets;  In.  i 
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placra  the  cnttinp  iif  knotlm  or  high  placi's,  and  filling  of  lU-pres- 
■imuL  an  <mi|iIiHtLL*8  fJie  piii-pOMe. 

Thin  work  may  1m>  done  from  year  to  lenr,  with  the  ntpeet  tuaA. 
OA  cwJi  stivet  may  need  n^pairs,  and  finally,  when  done,  will  keep 
In  repair  v.ith  mmh  lese  expense  than  now  required. 

You  will  also  notice  that  the  pmvisions  made  ft>r  the  di^KhariEe 
of  waters  in  the  *iubnrbau  jMirts  ii-dnres  to  a  comparatively  small 
meea  Iho  territory  to  be  cartd  for  thi-ougli  any  rontinnmis  line  of 
•tn-ct  putters.  .\nd  that  every  street  (irade  has  a  continnouB  lino 
of  full  to  some  objective  line  of  outlet.,  thus  leaving  no  dfpr«»ion8 
in  the  Btrecta  for  the  water  to  leave  the  gutters  to  cross  or  take 
any  nniatfoded  direction  over  private  [woperty.  Permanent 
bcoi'fa-markii  have  been  estjiblished  iu  the  ^'arious  portions  of  the 
THIage,  the  record  of  whici  will  be  filed  in  your  ofQce,  from  which 
Hie  grade  ii|>on  the  plaJiB  may  be  luainlained  at  their  ctrtablidied 
position  for  alt  time. 

Beepectively, 

I  B.  H.  LEE, 

Village  Engineer. 
Atkil  13,  1891. 

On  motion  of  Commiesioner  Dawson: 

Resolved,  That  the  report  of  Engineer  Lee,  on  surface  drainage, 
be  received  and  adopted  as  the  sense  of  this  commission,  and  be 
pb4!cd  upon  the  minutes. 


£i>wiN  D.  Clark, 
Clerk. 


JOSEPH  S.  NORTON, 

President. 


SPECIAL  BEPOBT  "A." 

To  JoflEHu  S.  NoBToN,  Prenident,  and  Maukicr  O'Connor,  ] 

J.  TiiBKY,  Nicholas  Kadiikk  ami  Wm.  II.  Uawbon,  JJou 

Sewer  CommisHtonrrfi  of  th''   Village  cf  WelUinllet  N, 

Id  the  matter  of  a  stflrm  outlet  for  Hie  discharge  of  c 

from  the  land  on  the  north  side  of  Htate  HtreeL  and  tying  Jastj 

of  the  Erie  railroad  Iand«  In  thl»  village,  I  find  that  the  a 

water  from  the  hill  on  the  cast  tilde  of  the  railroad  so  mm 
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|.  an   outlet   tlirough   the   street   guttere   of   I'eiirl,   Jefferson, 

I  and  Mill  sti-eets,  dischargee  its  drainage  on  and  along 

tiaiul  of  the  Erie  railroad  to  the  laud  in  question.     Ttii?  said 

^  slopes  natiir;Uly  towards  the  raili-oad  and  t^tate  street,  and  Is 

p  low  and  m;\rshy. 

;  Erie  railroad  oouifmnj,  in  the  construction  of  their  voaA, 

Stvated  to   considerable   depth  below   the  surface  of  ground, 

h  ftbout  Jeffei-son  street  to  Mill  street,  thus  forming  a  canal  or 

Itbasin,  as  it  were,  for  the  water  fi-om  the  aforesaid  gutters, 

b  the  drainage  being  towards  Dyke's  creek,  its  discharge  la 

L  this  low  land,  and  the  water  so  discharged  is  confined  to 

I  hollow  by  being  dauiuied  in  by  au  embaukment  of  the  said 

I  at  this  jioint,  as  well  as  the  raising  of  State  street  for 

i  to  the  crossing  of  the  railroad.     Now,  with  no  means 

[hep  discharge,  this  water  remains  there  to  become  i>oUuted, 

I  jeopardizing  the  health  of  the  community  sun-ounding  it. 

[  think  that  Che  village  and  the  Erie  raiii-oad  are  about  on  an 

iity   in  this   matter,   and   that   they   should   co-operate   and 

|te  the  nuisance.    Perhaps  as  good  a  division  as  could  be  mad? 

he  premises  would  be  for  the  Erie  company  to  furnish  good, 

ible  ditches  to  discharge  the  drainage  from  below  the  cellars 

t  vicinity,  to  be  carried  through  upon  their  lands  to  Dyke'a 

.  and  that  the  village  should  furnish  a  suitable  opening 

'  State  street,  of  sufScient  capacity  to  care  off  freely  ihe 

r  at  any  time. 

I  would  suggest  that  said  opening  or  cnlvert  be  of  a  width  of 

t  and  one-half  feet,  by  four  feet  in  height,  made  of  stone  laid 

ment,  either  capped  with  flagging  or  arched  at  top  and  with 

J  bottmn,  which  could  be  placed  there  for  about  seventy-five 

»(»75). 

ilBnd  that  the  opening  would  require  a  maximum  depth  of 
b  feet,  and  that  the  ditch  upon  the  railroad  land  just  north  of 
1  <^ning  should  be  tltree  feet  to  make  the  discbarge  of  drnin- 
i  at  a  safe  depth  below  ell  cellars. 

Respectfully  submitted. 

H.  H.  LEE, 
Vilhiye  Engbmtr  for  tieu'er  Commisaiotl, 
J*H«Tiu.K,  N.V.,  November  13,  1890. 
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On  motion  of  Commissioner  Daweon,  it  was 

Reaolved,  That  the  reports  of  B.  H.  Lee,  engineer,  marked  A  I 
and  B,  respectivrfy,  be  accepted,  and  the  recommendiU^ioili  1 
adop1«d  as  the  sense  of  the  commiasion. 

'  JOSEPH    8.   NORTON, 

1. 1>.  Clark, 
Clerk. 


SPECIAL  BEPOBT  "  B." 
To  J08KPH  S.  NoBTON,  President,  and  Maukice  O'Conhok, 

ToKKT,  Nicholas  RACBERandWa.  H.  DAwans,  Board (^Seuftr" 
Commiaaioners  of  the  Village  qfWeUeviUe,  JSf.  T.: 

In  the  matter  of  drainage  of  the  low  land  or  Bwamp  lying  north 
of  the  depot  of  the  New  York,  Lake  Erie  and  Western  railroad, 
witMn  the  corporate  limits  of  the  village,  which,  by  your  requeat, 
I  have  examined  by  making  such  measiirementB  of  lines  and 
devations,  and  taking  Buch  other  observations  as  I  deemed  neces- 
sary in  the  premieea,  I  find  the  following: 

FirsL  A  creek,  which  finds  its  source  something  like  a  mile 
north  of  the  northerly  limits  of  the  village  corporation,  and  whiuh 
may  properly  be  called  a  mountain  stream,  and  supplied  \>f 
numerous  springs  along  its  route,  makes  its  way  through  the  land 
in  question,  emptying  itself  in  the  Genesee  river  about  120  rodft 
further  on.  The  fall  of  this  stream  is  very  rapid,  having  a  th>c)ilt>i 
from  eourcD  to  mouth  of  about  3U0  feet  in  a  dijtauce  of  less  llian 
two  miles.  After  reaching  this  low  or  flat  land  it  yet  has  a  fafl 
of  Bome  thirty  feet  to  the  river. 

Second.  I  find  that  the  watershed  comprises  a  territory  rcncbing 
for  some  distance  north  of  the  source  of  said  creek,  and  tikin|f 
the  Bform-watpr  from  the  liilJ  upon  both  sides  of  it  to  a  poinl  at 
the  junction  of  I'earl  and  Madison  streets.  Also,  the  storm-water 
from  a  mountain  upon  the  north  aide  of  the  low  land^  elthtr 
makes  its  deposit  into  the  creek  or  settles  -ipon  the  low  laiida. 


I» 
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r  north.     The  whole  watei-shed  compiises  an  area  of  nboot 
ie  of  land. 

,  The  New  York,  Lake  Erie  and  West;™  railroad  a  llie 
-action  of  their  grade  for  road-bed  through  LhiB  Tiiarsh,  la  a 
;  cut  off  the  escape  of  this  water  to  the  riier,  lEcept  Ihat 
.  tiie  line  or  track  of  said  creek  they  constnictel  u  uovered 
Ivert  having  a  capacity  of  four  cubic  feet  to  the  lineal  loot. 
:'l  at  a  distance  westerly  1,200  feet  from  tlie  freek  furnished 
oi>en  culvert,  live  and  one-half  feet  in  widtli,  with  its  bott'^m 
.   a  level  with  the  land  surrounding  this  pi/int 

This  opening  furnishes  means  for  the  passage  of  a  smull  bi-ooh, 
lA  ia  also  designed  top  the  discharge  of  the  surface  etorm-water 
time  of  flood. 

Fourth,  I  find  that  the  creek  at  this  junction  witli  north  boun-?* 
■r  railroad,  where  it  enters  the  covered  culvert,  has  a  caiTyiujj 
eapaclty  of  twelve  cubic  feet  (full  banks)  to  each  lineal  foot,  or 
Ithlw  times  the  capacity  furnished  by  the  covi-red  culvert. 

»  find  that  the  discharge  thi'ough  the  open  .lulvert  Is  tfoine 

1  feet  lower  than  the  creek  bottom  at  the  pouit  of  entrance  l« 

1  culvert,  thus  causing  at  flood  times  the  surplus  watbr 

towards  the  said  open  culvert. 
.  The  inadequacy  of  the  openings  above  mentioned  '.'UHPeB 
iratcr  in  flood  times  to  back  up  on  this  land,  and,  -.xs  iustnuutd 
r  tluoils  in  188(1-1890,  covered  an  area  of  .Uiout  four  acres,  and 
■rtj  an  avenige  depth  of  four  feet,  causing  the  fllliu;;  of  cellan*  on 
I  :i>  para  lively  high  land,  displacing  sidewalks  and  Klmtliug  off, 
'f'-r  the  time  being,  direct  communication  with  the  busimss  ])or- 
Hon  of  the  village,  and,  worse  than  all,  the  free  i-irculalion  of 
•  .iter  i»  checked  at  ult  times  through  this  mareb,  causing  an 
Ksafe  sanitaiy  toudition  arising  from  the  pollution  of  the  water, 
©wing  to  want  of  circulatloiL 
,  1891.  9 
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REPORT    OF    ENOINEER    OF    VILLArrE    SERVER 
COMMISSIOXERS. 

PoBT  Jrrvis,  N.  Y.,  F^ruary  16,  18ftl 
Th^  Jioard  of  SfiiPer  Commiasi-  ners.  Port  Jervie,  N'.  7. 

I  Buliniit  to  you  the  following,  viz,: 

First,  A  plan  of  the  \illiige  of  Port  Jervis,  showiny;  the  Hllgn- 
inent  of  the  proposed  Hewers,  and  location  of  uiaD-hnlos,  lanip-hoIoB 
and  flush-tanks. 

Second,  Proflles  of  stret-ts  showing  surface  ''f  sin-et  jiiid  di-'ptli 
and  Inclination  of  pipes. 

Third.  Drawings  of  njiiii-holes,  lamp-holeB,  house  connections 
and  a  Viin  Vranken  automatic  (lush-tank. 

Fourth,  Spe<^ification8  for  tlie  conati-uction. 

Fifth.  Estimate  of  cost. 

These  plans  and  specifications  are  for  a  .itricily  aeparate  sjii- 
tem  of  no  roof  or  surface  water  to  be  admittifd  excepting  enough 
for  flushing  purposes  in  the  small  systems  which  I  liavedeaisnated 
AH  East  Slain  street  and  Carpenter's  point.  The  contour  of  Port 
Jervlfl  in  such  that  the  surface  water  la  not  a  source  of  annoyance, 
It  being  quickly  disposed  of  by  surface  gutters  and  a  few  short 
eurfftce-wHter  sewers  into  Uie  Delaware  and  Neversink  rivers,  the 
two  small  streams  that  flow  through  it,  and  the  Delaware  and 
Uudson  canal.  It  was  thought  at  first,  however,  by  your  bocly, 
that  it  was  desirable  to  carry  the  small  stream,  known  as  Spring 
Ilrook,  in  the  main  «-ith  the  foul  sewage.  At  present  many 
houses  in  Ihe  vicinity  empty  their  selvage  into  it,  making  it  foul- 
smelling  and  daiipcfona.  As  a  well  regulat<?d  system  of  eewera 
will  make  this  Btrcam  k^B  ifbnoxious  aJid  you  concluded  to 
deal  with  limine  sewage  and  surfaL'o  water  aqxirately,  as  »ecuf- 
Ibr  better  sanitary  resnlte  and  as  a  matter  of  economy,  \% 
was  deoldcd  to  design  the  separate  syBt<?ra  only,  leaving  tbs 
future  dispoeol  of  the  brook  to  tha  trustee*  of  the  village,  who^  I 
nndei-Btand,  have  a  right  to  cover  and  improive  It  as  a  surface' 
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r  drain.    In  dpsigning  the  syirtt-m  a  larjip?  iiierease  and  e 

B  of  tht?  settled  portion  of  the  villn^e  wa*  calculated  for. 

mt,  in  the  moat  thiclily  settled  rewideniijil  jmrUon,   it   wiHi 

»ly  aii-rajfe   five  per  cent  for  over?  flfty-foot   lot.     I  haT< 

nmed  that  it  may  i-each  ten  people  and  cover  most  of  the  tep^ 

loiy  llial  the  system  will  reach,  cftlculatins  for  a  future  poptila-^ 

1  of  2S,0(H1  people.      The   ■village   is   iwt   one  of   vei-y   rapii4 

Wth.     The  piipnlatiou  at  present  is  about  10,000,  so  the  pro- 

I  for  the  future  is  ample.     Avcstige  daily  consumption  of 

■  in  cilicsi  of  10,000  pripiilation  varies  fi-oni  fifty  to  eevenlj 

I  oneh  person  per  rta.i'.     I  have  a»<umcd  a  daily  consump- 

1  of  water  of  seventy  gallons  per  capita  to  flow  off  at  an  aver- 

bouixiinnni  rate  in  sixteen  hours.     At  this  rut»i  the  pijtes  axe 

I  not  to  flow  more  than  one-half  full,  lejuing  the  upper 

I  to   cany   a  heavi-   Hotv   of  short   duration.     The    tables 

I  to  this  rejMjrt  give,  in  detail,  Rrade,  lenglh,  and  size  of 

;  ItHal  leiijjths,  p<ipnlation  tributary  to,  asaiuued  amoimt  of 

f  and  capacity  of  pipe  at  each  junction.     Moat  of  the  lat- 

I  are  bIx  inches,  exc-epting  the  long  laterals  reiu'hing  intr»  (lie 

1  portion  of   the  town,   in  Front   and   Ball   streeti*  and 

U',  which  are  eight  inches.    The  minimum  grade  of  late- 

kte  0.5  feet  in  100  feet,  with  the  exception  of  th<(se  in  Kingston 

Hoc  dirtrict  and  a  few  In  Gei-manlown,  wliich  are  n.'^  i>cr  100 

The  projiosed  sewerage,  aa  shown  on  the  plan,  is  divided 

I  Ave  dintricts,  designated  aa  Hammond  street,  Gennantown, 

f  atrett.  East  Sfain  stivet  and  Carpenter's  point.     The  Ham- 

I  gtreet  wv-siem   coveis  the  principal  portion  of  tJie  village. 

I Jlint^ns  near  the  highway,  crossing  over  the  {iinal  to  npniian- 

1  Main  street,  paraes  down  Main  street,  tJirough  Clark  and 

!iifll}rton  to  .MiLin. 

i  lnteM;ection  of  Washington  and  Main  streets,  tlie  main 
r  b  eiglit  inches;  fi-om  Canal  to  Fowler  and  down  Fowler  to 
,  ten  inches;  from  Orchard  to  Hammond  street,  twdve 
;  on  Hammond  street  to  Seward,  fifteen  inclu«;  from 
1  to  outJet,  eiglitfX-n  inches.  The  lowest  grade  of  this  maia 
t  Bammoud  street,  0.30  feet  per  100  feet,  being  uniform  from 
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llie  jimt-tiiin  of  ITammoniJ  and  Fowler  streets  to  outlet.  All  the 
iHtiTulit  ill  tliis  dislrit-t,  witli  the  exception  of  a  yery  few  short 
ont^.  ItTfitinut*?  with  a  Van  Vrauken  aiitomiitk:  flush-tank  of  about 
i:!5  (fiillnns  onpacity.  The  long  laterals  un  Front  street,  Jersey 
avenue  and  Ball  ativf^  have  siinilar  tanks,  witii  a  capacity  of  about 
200  eaJliins.  The  few  short  lat»iralM  whioli  are  nol  jirovHled  with 
fltLfh-MuikK  ttmiiiiale  with  incl'ned  pipe  as  per  ilrawinj;,  et^'.il  lncli.s 
indiaiiu'lci-.eovered  withnniron  raver  similar  tocover  as  showq 
lit  drawing;  <if  fn-«h-air  inlet,  so  as  lo  be  reiidily  acof^jiihli',  and 
enable  the  flnshjng  of  pipe  from  hyilrnnts  should  stoppages  occur. 
In  Ihe  other  shinier  avatem,  for  lb<'  siike  of  <-ciinouiy,  llnali-tatLlLB 
have  hwu  oiuilteil  in  the  shorttir  laterals  and  where  the  grade*  are 
BtftcptT  lliou  0.8  feet  per  100  feet  Wiile  regular  automatic  flwflh- 
tligs  would  be  better,  ke<'ping  the  pipes  cleaner,  it  is  tliought  that 
nn  occasional  flushing  from  hydnint«  through  these  inilined  di^d 
tsadft  will  answer  every  purpose,  ITie  lamp-holes  sliown  in  the 
dmwing  aw  for  the  purp"ise  of  examination  of  the  pipoi  and  loral- 
ing  stoppages,  lln^e  are  placed  where  stoppnges  are  liable  to 
occur,  beginning  of  curves  and  changes  of  grades,  and  otherwise 
about  flOO  feet  apart.  Tbey  are  to  lie  eovered  aa  the  fresh-air 
Inlet,  so  BS  to  be  readily  accessible.  Man-holes  are  placed  at  aU 
Junctions  of  pipe,  ten  iueties  or  more  in  diameter.  Tlie  niain  oob> 
ll't  wfll  b'  caiTted  through  tbe  Erie  railrojid  enibajikuient  through 
a  i-nlvert  down  along  the  bniiks  of  and  eddy  in  river  out  into  the 
main  river  below  low-water  mark,  as  shown  in  plan  and  drawin^qt 
A  tiuibi'r  crib  fllled  wilb  stone,  as  shown  in  detail  drawing,  will 
be  built  to  proteet  the  i>iiw?  from  llouting  ice.  Tlie  main  sewer  Ip 
the  deniiiintown  district  follows  Main  to  Ferr>-  street,  then  down 
Ferry  street  to  river.  It  is  to  1ki  eight  inches  to  Ituckley 
fltnt-t  and  the  i-est  ten  inches  to  outJet.  Automatic  flush-tanks 
are  to  be  provided  for  the  longer  laterals  in  the  north  side  of 
Diain.  t>ii  tbe  south,  altliougb  the  grad<>  is  low,  the  laterala  an: 
short  HUil  the  iK)|Hdation  sparse,  it  k  thought  that  flushing  fnna 
hyilrant  through  dead  ends  will  an»\^■er.  Tlie  outlet  will  bft 
carried  out  into  fho  river  below  low-water  mnrli.  Tlie  pijie  in  4l$- 
rivcr  will  lie  prwtceted  from  Uie  ice  by  conci-eto  and  riji-rap,  i^ 
shown  in  llie  drawing.  The  river  bank  here  is  abrupt,  low-wa^ 
juwict  bowever,  being  some  distance  from  the  f<K(t  of  tbe  fiicjfe 
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I$^Qie  fiipe  wUl  have  to  be  carried  soiue  dUbuic«  lu  rviu^h  low 
(er.    The  King  street  main  U  to  be  eigkt  inchea  trvm  raceway 
nTfiaUeL    It  foIIow-H  King  to  S«eond  street  awl  down  Second  ' 
t  to  river.    The  lateralB  are  irlmrt  and  steep  and  ilia  two  duaiti*  1 
s  Bboit-t)  in  drawing  are  ibougbt  to  !»  sufficient     The  outleft^l 
i  be  protected  in  the  same  mnnner  aa  the  Germantown;  Uu  1 
Utiona  are  about  the  some.    The  sen'era  in  East  Main  stx«tt  | 
I  Otrpenter's  point  districts  have  sharp  gradt^  and  are  all  Ax  ] 
I  Id  diameter  with  eipht  inches  ontlet.     It  is  tliongfat  it  wlU  ] 
F  l>e  niHx*sar,v  to  protect  outlets  from  ice  by  a  co\-ering  of  rip- 
p  rtooe.     Tlie  length  of  sewer  to  be  built  is  80.000  feet,  all  ritri-  " 
I  sewer-i>iiH.-  excepting  outlets  and  nnder  cunal  and  racewajr  J 
^(dl  vUl  be  built  of  cdiat'iron. 
I  Tbe  estimated  cost,  f 70,000,  I  think  is  ample,  although  t 

mt  bekrw  liie  average  cost  ef  similar  sewerage.     The  liuildinpi 

if^hfB  system  presents  no  serious  obelacles;  very  little  ruck  irfll  1 

nintered.    Crossing  the  canal  on  Main  street  may  give  a 

pMe,  as  may  also  the  water  in  the  lower  portion  of  the  i 

illy  in  the  deep  cut  on  Owen  Btreet.    Through  this  portia 
e  rillage  drain  tile  will  be  laid  in  the  trench  with  the  sew 

»  octlets  carrying  the  largest  amount  of  sewage  empty  ]niu 
i  Delaware  river.    Two  of  these,  tiennnntown  and  King  ■stni:^  j 

iDy  be  combined,  if  ihuuglit  desirable,  or  ;dl  Anally  nuite< 
t  OS  aU  empty  their  eontenis  into  so  large  and  lapid  :i  8trt.ii 
I  ttbought  thiit  will  not  be  necessary  for  a  !ong  time,  so  quicltl 
I  the  matter  be  removed,    tfome  idea  of  tb?  •current  of  the  " 
I  may  be  inferred  from  tbe  fact  that  the  river  has  it  fall  of  '• 
I  feet  ID  the  3,500  feet  below  the  bridge.     Oarpenier'«  poiot] 
1  East  Main  street  empty  just  below  the  seilled  jKtrtiim  ef  tJie  J 
,  into  the  Xeversink.     They  can  be  earned  farther  awn^^J 
■  the  amount  of  sewage  will  always  be  .smnli,  i>nd  the  t>trvam  1 
k'  deep  and   comparatively   rapid,   thdr  location   us  shown  01 
Ibd  will  not  offer  any  objection. 

BespectfuUj'  youra. 

H.  C.  LANliON, 

f'ivti  Enginfer. 
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Union  CouniCB.  School  of  Civil  EnuinekbinOt 
ScHKKECTADY,  N.  Y.,  Febniary%1,  181*1 
Lewis  Balch,  M.  Ji.,  Secretary  State  Board  of  ffeaUh,  Alharvg^ 
N.  Y.: 

Sir. —  I  liave  examiiied  the  plans  of  tlie  sj-stem  of  aewcm 
proposed  for  the  vnJlage  of  Port  Joitib,  have  visited  the  village,  , 
and  luive  the  following  report  to  make: 

The  system  propoeed  ia  for  house  drainage  only,  with  a  little.' 
roof  dnunage  in  two  of  the  smaller  sections  of  lli.!  system,  Tli©' 
itirface  draiDjige  is  not  pi-ovided  for  by  the  plau^  it  l»einij  left  to 
the  other  aiithorilieB  of  the  village.  There  are  no  epetriat  dilfi- 
ctUties  in  the  solution  of  the  problem  of  surface  drainage,  tis  the 
village  is  well  provided  with  water-oouraes  and  is  easily  graded 
ta  tJirow  the  surface  water  into  them. 

Therp  are  five  outlets  proposed  for  the  system,  three  into  the 
Delaware  river  and  two  into  the  Neversink.  Mnch  the  greatiif 
portion  of  the  tillage  drains  tUi-ough  the  Mialn  or  Hainmoud 
street  system  and  enters  the  IJelaw;u'e  river  below  tlio  vitlaR". 
The  uraouiit  of  sewage  discharged  from  the  other  outlets  will 
never  be  gifat,  and  is  in  each  case  discharged  into  a  «wift  i  iirrent 
and  a  sufficient  amount  of  water  to  give  a  very  gn'at  dilation. 
The  village  ia  on  Uie  main  stream  of  the  Dela«'ai'y  river,  aod  is 
the  last  village  on  the  river  in  New  York.  Tha  caiue  statements 
regai-ding  the  discharge  of  sewage  into  the  atn-iiin  can  he  luadu  lui 
in  the  case  of  Walton  and  with  additional  force.  The  Water 
niipply  of  Philadelphia  is  the  only  one  even  emoti'ly  affet-ted  by 
the  discharge  of  sewage  into  the  stream,  I  believe, 

The  system  as  a  whole  solves  the  probl>,'ni  satisfactorily.  1 
would  suggest  that  the  crib  of  the  main  outk-t  iie  turned  to  poid^ 
more  nearly  in  the  direction  of  the  flow.  The  inrerfcrence  of  left 
with  the  crib  will  bo  less  if  its  top  is  put  is  near  to  low-water  as 
pOBsihle.  The  omlBaion  of  the  crib  and  the  protection  of  the  end 
of  the  pijie  by  concrete  and  riprap  as  proi)o*-d  for  the  8.njl)l4^ 
outlets  may  be  even  better.  The  low  poriiuns  of  the  blocks 
between  Fowler  and  Seward,  Barcrfow  and  ilill  sti-eets  need 
filling  to  bring  them  up  to  the  level  of  the  sewers.  Ihia  Is 
apparently  unavoidable,  but  I  think  the  amount  of  lUltng  necc-s- 
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cy  can  be  reduced  by  running  the  Barcelow  elreet  s«ewer  through 
>iii  Owen  street  on  a  rather  flat  grade,  -aay  0.-i  per  lOt)  fet?l, 
stead  of  running  part  of  it  down  Seward  strtx»t  as  shown  on 
e  plans.  There  are  some  very  low  grades  on  the  branches 
the  Kingston  avenue  system.  The  flush-tanks  for  these  linv-s 
ould  be  arranged  for  frequent  discharge  and  the  pipes  will 
luire  special  attention  to  insure  freedom  from  stoppage.  The 
es  of  pipe  agree  with  my  own  computations,  made  on  my  own 
sis.  I  have  not,  therefore,  checked  the  comimrations,  in  the 
)le  in  detail.  The  estimate  of  cost  is,  I  believe,  for  the  SO,C)00 
t  or  so  that  it  is  proposed  to  construct  at  llrst.  It  is  rather 
7  but  the  work  can  be  constructed  for  it  under  specially  favor- 
le  circumstances. 

Respectfully  submitted. 

CHAS.  C.  BROWN, 

Civil  Engineer. 


P  LA  N  S 


Sewerage  and  Drainage  of  Irvlngtol 


plans  for  the  sewerage  and  drainage  of  the  vUlage  of  Irringi 
were  presented  and  approved,  Subseqiienllji'  a  small  additioi^ 
the  plan  was  preseDted  and  was  also  approved.  Tlie  report 
the  engineer  of  the  village  sewer  coiumissioiierB,  the  map  shovi 
the  sew^  plan,  and  the  map  showing  the  modiflcatinnsl 
approved  follow: 

L'sivKRsiTY  Bi'iLiiiNiis.  Washisoton,  Squabb^  t 
Nkw  Yosk  CiTv,  September  U,  1891. 
To  the  Ilonorahh  State-  Board  of  Health,  Alhaiiy,  N.  T.: 

Gestlemen. —  The  sewerage  commission  for  the  village  . 
Iirington-on-the-Hndson,  in  the  State  of  New  York, 
requested  me  to  sabmit  for  your  approval  a  plan  I  have  prepiu 
Itor  the  permanent  sewerage  of  that  village,  under  their  directi 
and  under  the  authority  of  an  act  entitled  "An  act  to  provide  \ 
the  construction  of  sewers  in  any  incorporated  village  in 
State."    Approved  June  C,  1889. 

This  map  shows  in  black  figures  the  elevation  of  the  prt 
narface  of  the  ground  in  feet  above  mean  tide-water  in  the  Hii 
arm  rivHr.    Existing  sewers  are  shown,  iu  Vihwk.    The  water-couj 
are  shaded  blue.     The  proposed  sewers  are  shown  in  red. 

The  boundaries  of  Irvington  are  practically  rectangular, 
length  of  the  tillage  north  and  south  along  the  Hudson  rirev^ 
about  9,000  feet.     The  easterly  boundary  runs  nearly  parallrf  \ 
the  river,  and  is  distant  about  5,800  feet  therefrom.     Irving' 
contains  about   1,200  acres  of  land.     There  is  one  large   wati 
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oiirae  rmming  practically  east  and  west  across  the  middle  villago, 
aiown  as  Bamey'a  trook.  About  midway  between  this  brout 
■A  the  northern  end  of  tlie  village  there  is  a  small  brook  ranning 
Bpugh  a  deep,  itbnipb  valley,  known  as  Matthiessen's  brook,  and 
m  the  northern  boundary  thei-e  is  a  third  water  course  along 
^uuny  Side  lane  on  the  division  line  between  Inington  and 
rarrytown. 

The  propei'ty  in  Irvlngton  is  naturally  divided  into  small  lots 
ind  large  plots  or  tracts.  Nearly  all  the  property  is  used  exfln- 
lively  for  residences  and  ia  likely  to  be  used  for  that  purpose  for 
nany  years.  The  small  lot  owners  are  grouped  quite  thickly  on 
aain  street,  between  Broadway  and  the  Hudson  river,  on  the 
ihort  streets  crossing  the  same,  and  at  Abbottsford,  on  the  east  of 
(roadway,  south  of  Sfain  street.  A  portion  of  Abbottsford  borders 
I  a  low,  swampy  piece  of  ground  which,  if  not  provided  wiili 
^ers,  is  likely  to  prove  a  serious  menace  to  the  sanitary  welfare 
9ie  tillage, 
e  land  generally  is  high  and  rolling.  The  aurfaoe  water  the^e- 
I  can  easily  be  provided  for  by  sui-fsice  di'ttitiage,  and  oniy 
tsewerage  matter  from  the  buildings  needs  attention. 
She  proper  location  for  (he  main  outlet  of  the  si-worage  ^steni 
ington  is  along  the  line  of  Barney's  bpo<jk.  This  will  drain 
i  principal  portion  of  the  rillage.  The  land  on  each  side  of 
L  is  high  and  irregular.  All  of  tliat  portion  of  the  tillage 
1  now  is  or  in  the  futiire  likely  to  be  cut  up  into  small  lote, 
(  naturally  into  this  brook.  With  proper  connections  this 
Miblet  eewei-  through  BarDej^'s  brook  will  drain  all  that  portion  of 
.he  village  lying  between  and  i Deluding  Abbot sfoi-d  and  the 
riffany  property. 

The  Hecond  outlet,  of  importance  is  that  necessary  to  drain  that 
lart  of  the  tillage  lying  north  of  the  Matthiessen  property,  and 
HBpecdally  the  lands  on  the  line  of  Broadway  and  the  aqueduct. 
HiIb  outlet  should  be  laid  along  the  souIIhtIv  line  of  the  Fargo- 
bniey  jiroiterty.  north  of  the  Matthiewten  property,  over  the 
^■eduot,  t4u>>ugh  Fargo's  lane  to  Broadway. 

Bsome  time  in  the  future  it  may  be  necewary  to  build  three  other 
^Bet  eewere,  one  along  Sunnv  Ride  lane,  between  Broadway 
■  1891.  10 
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aod  tUe  river,  one  in  Clinton  avenuv,  belween  the  aqut-duct  nod 
tile  rivpr,  and  oitlier  lo  use  the  pivsunL  sewor  built  by  Sir.  FleM 
or  build  anoLher  Bewer  atxnit  on  tlie  stuue  line  thruuf^li  the  proiier^ 
Duw  l)elongiug  to  tlie  Christian  Brothens  between  Itroadwajr  anft 
the  river.  'Hie  liist  tSiree  outlet  sewera  will  not  be  required  for 
□isny  jeoTB,  I  bave  aiiown  them,  however,  ae  a  part  of  the  pw- 
uument  trystt-m  of  sewwage  for  the  village. 

I  have  not  sbown  an  outlet  sewer  along  the  line  of  MatillLiet«eD% 

brook,  because  I  do  not  think  this  ei-wer  will  ever  be  requuvd 

flA  a  pai-t  of  the  i)eTTnaneut  aywtem  of  eewets  for  IrvingTon.    A 

sewer  an  tlie  line  of  this  bi-ook,  if  bnilt,  will  be  very  espenrivc 

to  constructs  and  the  coet  of  all  lateral  eewera  connecting  with 

I    it  would  be  greatly  iucreotted,    Itu  location  would  be  such  as  » 

'    moke  ill  inooni-enient  of  a^'cets  for  lateral  sewom     In  Ihose  parts 

of  the  lilliige  where  the  ownership  of  land  extends  from  tlie  river 

eaeteriy,  like  Ihe  properties  of  Meaa«.  MiitthieBnen,  Tiffany,  Harney, 

DoWM.  ITaniilton.  the  Christian  Brothel's,  etc.,  there  is  not  only  DO 

'  oeoewnfyhui  ih-reis,  inftu'f,a{>oBi  ivedi»  daniag-inestabl  shlng 

k    for  HiitJi  jir>jperty,  a  pennaneut.  sysK-iu  of  sewt'in  except  iu  so  6ilt 

ao  outlet  »<ewera  are  retiniii-d  for  property   in  paJ-tw  of  the  vilU^ 

yrhkix  can  not  be  otherwiBe  dmined.     In  such  csbos  the  outM 

seww  rfiould  Ite  so  lt>cated  as  to  pmvide  for  drainage,  both  f<)r  lh« 

I    {nlund  pw(i)erty  and  for  the  lands  through  whidi  the  sewer  imt«M. 

The  ["oiwU  coloi-ed  te-own  on  tlie  a<;coinpan.ving  map  a*'e  lliowe 

whidi  I  iinderstfliid  to  1«  public  highways.     Tlie  otJier  n>iidii  ore 

I    on  privnl<*  proiKily  and  are  not  open  to  public  travel, 

lutein  elj-eet  and  Hi-oadway  are  the  two  jnincipiil  public  liigtiwoja. 
1  Ttey  have  h<«n  hlioroughly  niawidamized  at  considerable  expenwy 
'  And  are  in  excellent  condittoo. 

I       In  order  to  avoid  interfering  with  Ihe  sni-fiice  of  Main  utreej 

,   to  the  greatest   iMiHuiblo  extent^   I  proixiw-  generally   to  run  th^ 

new  sewi-rM  llirongh  the  slre<rt«  crosrfng  5lHiu  uti'eet  to  the  sewer 

ia  Brookwde  lane,  and  from  ihenro  (h  i\)aigh  Bi^okside  lane  into  the 

I  Bwney  Bixtok  eewcr.     1  pivpo«e  lo  hiy  tiie  sewi-r  along  Bi-oadwny 

'  on  the  wcBt  mde  of  the  trtreet  in  order  to  disturb  the  niawidain 

as  Utile  M  poswil>le,  and  alw>  U-cjiuse  li*»  rock  will  be  encou utercd 

OD  that  Hide  of  Uie  slreet^  ' 
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1 1  bdieve  that  the  eewer,  wliicb.  is  to  be  biiDt  along  tte  line  n 
raefa  IWTwk  from  Clie  river  to  Broadway  sliotUd  be  of  caad 
,  tiecause  when  laid  it  shonld  be  permanent.    But  few  wig 
tionB  will  evtr  be  made  witii  Uiis  sewer,  exc4?fit  in  the  t 
lateral    sewere,    and    such    coimt'ctioiie    can    be    made 
!  without  (iifliciiUy.     "niis  se\ver  in  liable  to  be  subjected  i<A 
iir  IT  tiio  w  at<-'r  couiwe  is  allowed  to  ivnialn  and  if  the  wa( 

J  oWittniled,  it  will  be  covered  to  a  eonsidemble  deplfi 
I  will  not  i-eadily  be  acce»dble.  If  tbis  portion  of  the  sewel 
t  built  of  castrii-on,  it  will  be  durable  and  ponnanent.  I  ub* 
e  (hat  llie  twelve-incli  sewer  in  Fargo's  lane,  ulitav  it  c 
i  aqueduct,  and  the  six-inch  pipe  sewers  along  the  line  of  t 
tact  shonld  all  be  cast-iron,  in  order  to  avoid  any  qnestdon  <\ 
;  from  the  sewem  into  the  eartii  around  tiie  aqueduct. 
^  The  balance  of  the  aewers  peeommended  are  to  be  of  the  bes 
quality  of  stoneware,  vitirifled  pipe.  ' 

I  reconunend  a  separate  sj-stem  of  sewers  because  I  do  noi 
jonrader  that  tlie  local  conditiotus  are  such  as  to  warrant  the  oatla] 
for  a  combined  system.     I  recommend,  however,  I 
J  sewera  shall  be  sufBciently  lar^  to  take  the  roof  water,  andE 
Bcfently  deep  to  drain  ihe  cellars  of  existing  honses  as  far  8 
Mioable.     No  cesspools  should  be  connected  with  the  prop< 

,  and  no  storm  waters  from  the  streets  or  from  anywlii- 
'^  €Soept  from  roofs  and  oellars,  ^ould  be  allowed  to  enter  thd 

I  Ab  there  is  a  water-supply  system  in  the  village,  I  have  pre 
tded  for  finsh  tanks  at  the  dead  ends,  aud  at  a  few  intermedtuU 
I  in  order  as  far  as  possible  to  automatically  cleanse  thS" 
This  citansing  will  also  be  agisted  by  the  roof  wate) 
btering  the  sewers.     I  have  also  provided  for  manholes  about  3(M 
t  apart  along  the  line  of  the  sewer,  except  through  Barney** 
J  wliere  they  vrill  not  be  required. 
I'  Tke  existing  sewers  on  both  sides  of  Main  streeb  and  alot^ 
KBOUtheTly  side  of  the  builtrup  portion  of  the  village  were  bRilfcj 
r  to  carry  off  sm^ace  water.     They  are  only  from  three  ttr 
;  feet  in  depth.     Some  connections  have  already  been  mode-S 
L  them  to  carry  off  sf-werage  from  houses,     Tliis  action  I 
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pe*nilted  in  the  eoweffs  l)ecoming  offensive  in  dry  weather,  as 
tiey  are  too  large  to  be  properly  flushed.  It  is  the  iutentJoo  of 
Hie  village  atitJiorities  to  use  these  existing  sewers  only  for  cotry- 
ing  off  surface  water  and  not  for  sewwage  purposes.  T^e  new 
six-indi  eewers  mnning  along  Main  street  will  be  laid  nailn 
tlie  sidewalk  between  the  house  line  of  the  abreet  and  the  nirt> 
line.  The  present  sewers  in  Main  street  are  laid  just  ouOaide  of 
the  curb-line  under  the  gutter. 

I  have  deaci-ibed  the  sewerage  system  proposed  for  the  rfllaee 
of  Irvington  in  considerable  detail  in  thJe  report  in  order  that  yon 
may  the  more  readily  undenrtmid  blie  map  and  plan  submitted  here- 
wiiii  of  a  piTaianeiit  sj-stem  of  sewerage  for  said  \-illage  wilh  auch 
specifications  of  dimensions,  connections  and  outJets  as  seem  to  be 
neoeeaary.  The  map  and  plan  referred  to  is  entitled  "  Map  and 
Plan  of  a  Permanent  System  of  Sewerage  for  the  Village  of  Irvin^^ 
ton,  Westchester  County,  N.  Y.,"  made  by  CSiarles  B.  Brush,  civil 
engineer,  September  14,  1891. 

I  respectfully  request  the  approval  by  your  honorable  body  of 
said  map  and  plan  and  this  report  which  is  annexed  tliereto  and 
which  should  be  considered  as  a  pM-tion  thei-eof,  in  order  that 
floal  action  may  be  taken  thereon  by  Hie  sewerage  commission  of 
Irvington. 

Awaiting  your  reply,  I  remain,  your  obedient  servant. 
CHAS.   B.    BRUSH, 
CivU  1 
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'  EEPORT.  OF    THE    ENGINEER    OF  VILLAGE   SEWE 
COMMISSIONERS. 
To  D.  W.  Shtrman,  T.  S  CooUdge,  W.  E.  Spier,  M-ank  Byrne,  Sirarn.  1 
JCrarn,  E,  li.  Srifford,  Sevier  Commitsioner»  of  [he    ViUag«  of  6t«i 

Fitiu,  jv.  r. 

Gt-nlJeun-n.—  I  liave  the  honor  of  submitting  my  report  on  t 
couBtnii-tion  of  ihe  Olcns  Falls  sewpmge  eyaton,  as  foUowa: 

It  has  seemed  proper  to  me  to  first  dest-ribe  genenilly  tJie  ( 
lo^cnl  and  to)x>gTaphic  characteristics  of  Gleua  Falls,  that  1 
abdolute  necessity  of  sewerage  and  tlie  rensons  for  Ihe  Incation  of   | 
scwtrs.  large  and  small,  as  proposed,  may  be  clearly  uudersloo<I. 

Gk-ns  Palls  is  verj'  pecidiarly  situated  on  an  imdiilftling  plain 
which  forms  the  divide  between  the  wntenshed  of  the  Hudson  river 
and  Luke  Champlain,    The  southern  edge  of  the  town  borders  Q 
the  banlu*  of  ihe  Hudson  river,  witb  a  very  sleep  approach,  reacU 
ing  the  jrtain  in  going  al>ont  700  feet.    Taking  the  center  of  t 
town  at  Glen  street,  the  plain  rises  slowly  going  north,  approxl 
mately  five  feet  in  a  distance  of  about  1,000  feet,  and  until  the  ( 
soliderji'  monument  i^  reat-hed.     This  is  the  dividing  point  between  • 
the  watershed  of  the  Hudson  and  Lake  Champlain.    Prom  heftr 
the  groond  falls  slowly  northerly,  draining  into  Lake  Champlain 
until  the  northern  bounds  of  the  village  is  reached.    Bay  a 
as  (lien  street  is  situate  in  about  the  center  of  the  town  east  ani 
W08);  runs  nortlieriy  from  Glon  street  at  the  soldiers'  monument^ 
and  both  drain  into  Lake  Champlain.     To  the  east  of  Bay  ani 
perliapa  1,500  feet  average  distance,  Ridge,   a  north  and  sontlll 
Htreet,  is  reached,  which  drains  the  other  way  into  the  HudBOira 
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rlviT.  East  of  Ridge  nil  the  nortJi  and  south  sti-eeU,  (Uifrry,  Wal- 
nut and  eaJit  at*  far  as  I'latt  street,  the  drainage  is  all  in  the  direc- 
tion of  tie  Hij«!Ron  river. 

Again  !ill  Ihe  west  Hide  of  town,  west  and  north  or  the  snl- 
diers'  aioinimt-nt  and  Olea  street,  drains  into  Lake  Champlalo. 
Tlie  dividing  line  of  watershed  nms  in  an  irregular  maimer 
aootherly  from  this  imaginary  line  east  and  west  until  the  bluff  ol 
the  Hudson  is  reached  at  near  Park  and  Little  sti-eeta.  The  nnda- 
lilting  charai-ttT  of  the  plain  ha3  been  m>  built  up  ni>on  and  stiveta 
^aded,  that  lai^  pockets  for  the  surface  water  t»  settle  in  witU- 
■out  any  drainage  have  been  formed.  Notably  at  the  junction  of 
Hudson  avenue,  South  and  Park  streets,  Sherman  aveiute  and  Hoi- 
tuau  sti'eet  pockets  in  Sherman  avenue.  Maple  street,  on  tlie  caat 
side,  18  a  Viwt  pocket  for  the  accnmnlation  of  surface  water  onder 
gronnd.  Hay  street  is  not  a  continuous  drainage,  north,  but  tha 
low  point  i»  at  about  (liesler  Ktreel,  forming  anothei'  ]Micket  here. 

Wanvn  street,  the  most  southerly  princijial  stnvt  runnliig 
«a«lerly  from  the  fountain  at  Glen  steet,  runs  on  a  ridge  thftb 
avei-ages  higher  than  the  next  street  north,  Mapl^  forcing  the 
pocket  of  Maple  street  to  be  a  complete  bnt^ln. 

The  extreme  flatness  of  all  the  plain,  with  its  undulated  surface 
forming  pockets,  makes  the  town  a  very  diflUcult  problem  in  drain- 
age. That  all  the  sewerage  alioidd  be  conx"entiuted  into  one  <Mifr 
let  In  the  watershed  of  the  Hudson  is  an  absolute  necessity  from. 
the  fact  that  there  are  no  streams  of  any  magnitude  of  discharge 
ninning  in  the  direction  of  the  Lake  Ciiamplain  watershed,  and' 
all  the  sewerage  of  that  pttrlion  of  the  town  whiwe  natunil  nutlet 
U  In  the  direction  of  Lake  Champlatn  must  be  bntuglit  imdM 
ground,  rev'ersing  the  order  of  nature  on  the  eurface,  and  be 
forced  by  arliflcinl  gradi's  under  ground  to  an  outlet  on  the  Hudsoa 
rirer  watei»hed. 

Ground  Water. 

The  town  is  a  sand  plain,  overlying  a  limestone  fonnation.  The 
tuitiiral  consequenwB  of  the  geological  topographical  formation 
ill  an  undue  a^rcumulation  of  ground  water,  which,  in  prueecutii^ 
in.v  survey,  I  found  almost  universally  present  in  the  cellars.     Thtt 
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r  8otl  iteoir  is  very  jwrous  and  dintiking  in  nearly  all  the  raitt-   ' 
til  is  supjJfmenled  by  tlu-  daily  ■wa.U^r  supply  of  approximately 
|i6O0,O00  gallons,  also  paswing  under  ground,  and  witli  itB  accoia- 
WUfiueat  of  excreta  and  refuse  from  habil»lions  remaining  there 
h^eosRtant  menace  to  the  public  lieallh.     There  are  records  9t~g 
I  and  cities  that  hare  been  abandoned  in  Centnil  Americ 
I  forugn  lauds  from  gruund  water  tiniilly  t>eeonuog  no  chargutllf 
|tli    exereta     and     seweroge    as     to     al>t«olute!y     niftke     thftittf 
labi  table. 

iCus,  supposed  to  be  the  oldest  living  i-ity  of  which  fttti 
o  any  record,  hns  from  the  beginning  badiipureaitd  abiiiidAUCfl 
r  supply  and  drainagi-.    Naanian  objecteii  to  bathing  in  tbsfl 
r  water  of  tlie  Jordan  and  said  (he  rivet's  uf  IfiiuuiHOlia  ve\ 
•  than  all  the  wafers  of  Isi-ael.       Again  ancient  intintria 
i  possessed  a  water  supply  of  over  250  irallons  pi_T  i-upit 
« elaborate  a  system,  if  not  more  90,1han  any  of  our  preHOiCJ 
tas  of  sewei'age.    The  dark  ages  under  (he  code  of  scorning^a 
(  practice  of  bathing  and   pei-sonal   cleanliness,   allowed   the^  I 
;iiific4?iit  works  of  the  ancient  city  to  fall  inio  decay,  preserving 
'  portions  absolutely  necessary  for  drinlviii^  purposes.    "Saw, 
s  Borne  pays  the  penalty  of  soil  pollution  in  being  ahunued 
[  Be^-eraJ  months  in  the  year  by  Btraugera  and  cltiWns  m 


['Again  history  repeats  itself  in  onr  day,  in  1:he  advancement 

!  aouitftry  measures  in  our  towns  and  cities  where  masses  of 

Ipte  congregate.    Moses  in  prescribing  laws  to  the  Isntellteo 

1  a  perfect  understanding  of  sanitary  piecautionB.       In 

ntCtoDomy,  chapter  xxiii,  versea  ten  to  fonrleen,  he  exactly 

rlbes  the  principles  of  the  modem  dry  earth  closet  and  lays 

Q  tlie  law  of  personal  cleanliness  to  the  extruuie  of  banishment 

1  camp  for  a  seaaon.     While  the  Israelites  were  in  the  wilder- 

\  with,  a  camp  continuously  changing,  tie  pii*scrilied  exactly 

Uit  our  modem  sanitioy  science  essays  to  do,  the  removal  of 

I  tzoreta  and  filth  beyond  the  limit  of  the  camp  aa  we  seek 

I  do  In  oar  modem  cities  and  towns. 

LAb  exceaa  of  ground  water,  reaching  up  and  standing  stagnant 
,  nUDf  cellars,  wliere  it  can  not  but  be  probable    that  it  is 
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beavily  charged  with  diluted  sewerage,  is  'uoro  tliOD  a 
to  Ihi!  public  health.  ^\'hile  such  ft  state  of  nO'iiira  may  noh 
duce  a  spotted  plague,  a  black  death  and  th-?  terrible 
which  yii-eviUled  in  Lonilon  at  the  end  of  ihe  dark  s 
dawn  of  Ihe  restoration,  yet  at  tliis  day  tliey  must  pi'odnce 
effect  of  lowering  the  vital  energies  to  such  fii  extent  that,  in 
case  of  nn  advent  of  Ihe  cholera  or  other  kindR-d  epidemics,  thoso 
eoiinn unities  where  such  a  state  of  affalra  are  allowed  to  exist 
from  year  to  year  will  surely  be  a  choice  hav.est  ground  for  the 
^m  messenger  of  death. 

Tliere  can  be  no  question  but  that  typhoid  fever,  diphthetla 
and  other  kindred  zymotic  diseases  are  more  prc'riUeut  ia  locali- 
ties where  tliere  is  no  sewenine.  In  fact,  s'litistics  show  that 
typhoid  fever  is  being  practically  banished  from  our  hirge  ciUca 
and  towns  poss<.'S8ing  water  supplies  aud  Bewoi-a^e,  .mi  are 
becominK  diseasea  incfident  to  unsewcred  '.owns  and  t-ODDtt^ 
houses. 

Bayles  relates  the  ease  of  a  wealthy  farmer  in  Orau^e  •■ounQr, 
Ifew  Vork,  who  experienced  the  terrible  visitation  of  typhoid  feier. 
•The  farm  was  one  of  the  finest  In  that  section;  beautifully  locate'l 
i  to  all  apjwanmce  a  sanitary  ]>aradise.  and  yet,  when  the  alPlc- 
i  came,  the  cause  of  disease  was  not  difllcult  to  finJ.    It  wa«  a 

ilTy  fajnn  and  it  had  l>eon  fonnJ  easier  to  carry  water  lo  llie  dwril- 
ing  than  to  the  stock;  llierefore  tlie  well  was  localed  adjac^lt 
to  Uie  bam.  Qradaally,  bat  surely,  tlie  water  supply  was  poisoned. 
The  vital  energies  of  the  family  lowered  as  the  water  det^rioratM 
and  when  Ihe  proper  staj;e  was  reacln-d  the  scourge  knocked  alt 
the  door  of  the  farra-honse.,  taking  away  the  farmer's  son  in  11» 
prime  of  life  and  leaving  the  fathijr  broken  down  in  constitution' 
and  fon-ver  enfeebled  by  disease.  All  this  was  iliio  to  nnsaniUiiy 
surroundings  in  what  should  h.ive  been  a  residence  absolutely 
proof  against  this  class  of  disease. 

"Hie  influence  of  the  geological  strata  on  public  health  Lm, 
from  remote  i>erirtds,  been  noted,  in  a  general  way,  but  only  la 
Kngland  has  any  precise  results  been  arrived  at.  I>r.  BuohanAU, 
in  his  ri'iwrts,  taking  up  twelve  towns,  shows  a  reduction 
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^th.  rate  and  describes  the  good  result  ro  the  effect  of  lhi> 

s  work  diying  op  the  wet  soil  in  those  places. 
He  ahcm-H  that  a  pervious  formation,  saturated   with  ground  I 
,  Is  favoi-able  to  the  de^'elopment  of  phthisical  ooinplalntR. 
ile  Professor  Pett^nkofea"  shows  that  epidemic  outbrealfs  of  1 
enteric  fever  and  cholera  are    caiucident  with  changes  and  varia-,i 
tioD  in  the  water  level  of  the  ground  waiters.     Baldwin  Latham  i 
"  It  has  often  beeD  obeeared  that;  on  sloping  ground  JiB*  f 
I  doe  to  the  excrenK-nuU  pollution  oocuph  onl.v  on  the  lower  tj 
o(   the  slivet."    The   healthiness   or   uuhealthlnuis   of  onp.J 
i  is,  iu  a  great  measure,  influenced  by  the  condition  of  the  ' 
I  atniosqAere  on  which  the.v   are  built,   and   Ihis  grouDd 
ihere  is  materially  aflected  by  ground   pollutimi,   for  get-.m 
matter  deposited   in   contact   wiL^  t4ie  soil   receives   UujiM 
ment  necessary  to  run  its  dt^lructive  cancer,  and  the  coiM'J 
I  of  tempenLture  iind   ulie  structure  of  our  hotwes  reulera 
1  favorable  dupta  for  drawing  up  mit  of  a  polluted  soil  thoBa>l 
whi«h   have  proved   and  slill  will   pi-ove  destructive  toij 
I  health  and  Ufa    I  tliink  I  have  cited  auUiorities  enouglL- j 
}  demonstrate  the  necessity  of  lowering  the  giMund  water  to  a  n! 
lUent  level  below  the  elevation  of  all  the  cellars  in  the  town 
t  olose  tills  branch  of  the  subject  with  the  remark  that  the 
1  of  every  cellar  in  town  has  been  accurately  determined, 
1  reference  to  the  surface  of  the  street,  plotted  on  the  detail 
•  of  streets,  the  gnides  of  all  the  Bewt^w  adjusted  so  that  the  ' 
H  will  be  about  one  and  a  half  feet  below  the  deepest  cellar  in 
,  and  in  addition  a  device  has  been  provided,  l(nown  as  the 
i  Ground  Water  Conduit,"  which  is  placed  in  conjunction  | 
I  Ite  sewers  ati  intervals  of  twenty  to  twenty-fiv«  feet;  or  as  • 
,  rights  and  lefts.     It  piwses  all  the  ground  water  into 
I,  and  is  a  device  that  is  permanent  and  will  not  clog  up 
1  to  work   for  all  tnme.     With   the  sewers  constructed  aa 
,  and  with  this  device  the  ground  wafer  will  surely  and 
■ntly  be  kept  at  a  uniform  level  of  about  one  and  a  half 
ft  bdorw  the  deepest  cellar  for  all  time,  thereby  removing  the 
I  evil  of  a  high  and  lluctuating   ground  water. 
J891.  Ste 
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General  Plan  of  the  Sewerage  System. 

Having  completed  the  field  work  lietennining  tJie  elevivtioDB  of 
the  vari<nw  artreelit  in  the  lown,  I  selected  the  streets  that  radiate 
aroand  Monument  and  F«iiutiain  sqiiai-es,  in  rhe  center  of  tlie 
tcrwn,  L  e.,  Glen,  Bay,  Ridge,  Sherman  avenue,  Warren,  South 
and  West  utreetii,  and  plotted  a  composite  profile  placing  all 
tJbeoe  film^ti*  which  radiate  out  to  tie  four  points  of  the  oompaBB 
on  one  pp<tfile.  An  insix-elion  of  the  profile  then  showed  which  were 
Ihe  highwt  and  lowest,  in  elevation. 

Thia  profile  showed  that  the  lowest  point  in  the  streets  in  town 
was  on  Wanen  sti"eet,  at  aliout  the  division  line  bi.'tweeu  th"  lands 
of  tJie  Keenan  estate  and  D.  W.  Sherman,  in  front  of  the  ^emum 
Ume-kilnn.  In  wder  to  drain  the  entire  town  this  must  be  the 
mitlet.  Coming  up  Warren  and  Glen,  I  concluded  that,  an  th^, 
with  nidge,  weiv  the  main  husinew  wtreet*,  a  wise  plan  of  wweT- 
age  would  provide  a  new  means  of  disposal  of  the  siirface  water 
of  these  streets  through  catch  basins  and  the  system  of  sewen, 
I  also  noted  that  Maple  street  laid  In  a  pocket  and  that  it  would 
be  essential  to  provide  surface  drainage  there,  as  also  the  levela 
showed  that  at  the  comer  of  Park  street,  Hudson  avenoe  and  South 
street  there  was  a  low  spot  with  no  outlet  for  water  to  drain  from. 
Again  I  found  a  low  spot  in  Bay  street  at  its  jimcture  with  Chester 
street,  and  that  this  place  alBO  needed  surface  drainage,  as  a]«> 
Sherman  and  Holman  streets.  WitJi  the  natural  development  of 
your  town  it  will  be  but  a  few  years  when  Glen.  Ridge  and  a  por- 
tion of  Warren  streets  will  be  paved  and  then  an  absolute  necea- 
sily  for  surface  drainage  on  tliese  stn>eta  will  exist  and,  a*  Ihfr 
composite  protUe  showed  Glen  street  to  be  the  lowest  street  in  tbfi 
nortlierly  bounds  of  the  town,  I  determined  the  best  and  motfl 
economic  plan  would  be  to  build  a  forty-eight-inch  sewer  throi^i 
Warren  to  Fountain  park,  tien  up  Glen  ati-eot,  witli  a  thirty-six-inch 
«ewer  to  Chester  street,  ninning  over  Chester  street  to  Bay,  TrtHi 
a  twenty-four-inch  sewer,  and  draining  Bay  street  tbis  way  into 
Glen  street.  The  natural  outlet  for  Ridge  street  being  FountAin 
Btiuare,  I  have  designed  a  twenty-four-inch  sewer  running  up  that 
stivet,  which  will  take  care  of  the  sewerage  water  from  stores  and 
dweilil^  and  provide  for  storm  waters  in  the  lower  portiona  At 
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t  street.  In  order  to  reach  Hutiabn  avenue  and  Bouth  street  I 
»  designed  a  twenty-four-inch  sewer  in  Park  street^  running  to 
WD  avenno  and  South  street.  Elm  street  I  provide  with  an 
n-iiich  aewer.  emptying  into  i'nrk.  Miiple  street  I  provide 
I  n  twenty-foTir-inch  seww,  with  t-iitch  basins,  pa^ng  throng 
Oak  street,  a  twenty-foup-inch.  and  emptying  into  the  forty-eight- 
Inch  at  Warren  streets  The  rest  of  the  syirtem  consists  of  twenty, 
eighteen,  fifteen,  twelve,  ten  and  eight-inch  sewers,  the 
Blze«  being  determined  by  the  probable  output  of  sew- 
from  the  various  streets.  The  system  is  thus  port  com- 
1  and  part  separate.  Combined  in  the  principal  streets  and 
■  low  points  or  pockets,  and  separate  system  where  the 
1  drainage  of  the  surface  is  taken  care  of  by  the  smaJI 
)  numing  in  the  direction  of  the  Lake  Chnmplain  waters 

OSOil  of  the  town  is  natui-ally  very  absorbent,  a  Ini^e  portion 
[,  the  rainfall  penetrates  the  ground  and  the  ground  water  con- 
l  will  carry  it  all  off  rapidly.  That  portion  Ihut  will  flow 
Itto  tlic  gutters  I  have  assumed  at  a  maximum  of  one  and  one- 
t  inch  rainfall  in  an  hour  and  have  proportioned  the  size  of  the 
t  to  carry  off  this  amount  of  water  in  the  districts  made 
i  system. 

Overflow  Sewers, 
t  topographical  feature  of  that  portion  of  the  village  lying 
ween  Warren,  Park  streets  and  the  Hudson  river,  in  that  it 
r  rapid,  abrupt  descent,  is  admirably  adapted  to  the  use  of 
f  oatlets  or  sewers  in  connection  wilh  the  proposed  sewerage 
I  and  I  have  availed  myself  of  this  feature  as  it  thereby 
B  smaller  main  sewers  to  be  projected  as  well  as  providing 
dlef  for  all  time  and  makes  the  proposed  sewers  answer  for 
I  increase  of  population  up  to  at  least  50,000;  and  with  enlai^e- 
Sits  In  the  relief  sewers  they  may  be  made  available  and  aer- 
ible  for  any  population  or  manufacturing  industries  which 
r  be  inaugurated  within  the  bounds  of  the  village,     I  have 
[  the  idea  of    connecting   up    the   present   storm-watHf 
r  to  Glen  street  with  the  proposed  system  at  the  junction  of 
1  and  Park  streets,  having  it  enter  the  manhole  at  an  elevu- 
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tion  i>r  about  livf  feet  above  ihe  propoeud  new  sewer,  alao  to 
build  ail  o\ltHow  sewer  down  Lime  street  from  tlie  Warren 
etrwt  fovty-eiglit-ineli  sewer  entering  the  Warren  »treet  man- 
hole at  itu  elevation  of  about  four  feet.abope  the  forty-eight-incli. 
Also  Id  utilize  the  present  storm  seiner  in  Oak  street,  taitering 
liip  niHUhole  at  a  Himilar  elevation;  these  elevations  being  fixed 
at  iilioiii  three  feet  below  the  lowest  cellars.  Also  providing  to 
L-unMoiie  the  Little  street  sewer  down  to  Mohican  street  The 
grade  of  the  LitlJe  street  sewer  is  in  tiie  direction  of  and  empties 
into  tlie  Park  street  eewer  at  Hudson  avenue  at  about  four  feet 
above  Ihe  Park  sti-eet  sewer  and  is  located  about  three  feet  b^ow 
the  lowest  cellar  in  Litlle  street,  tlie  effect  of  a  surplus  of  water 
in  the  I'lirk  street  sewer  will  be  to  find  its  way  as  storm  wateir 
Lliroiigh  Little  street  and  down  Mohicau  street  into  the  feeder. 

When  the  rain  or  surface  water  begins  to  enter  the  catch  bnaiiis 
Atid  t»ew<'i%  the  street  refuse  and  debris  is  fii-at  carried  inU>  the 
s&Wers,  iind  if  the  rain  continues  a  sufficient  length  of  time  to 
flU  the  main  sewera  and  has  accumulated  in  sufficient  volume  for 
tie  relief  aewers  of  Little,  Glen,  lime  and  Oak  sti-eets  to  act; 
the  dischai^e  is  then  fairly  pui-e  water  and  free  from  deposit  tuu] 
then  may  be  with  safety,  allowed  to  run  into  the  feeder  wiUu>ut 
doing  any  damage.  The  grades  on  the  relief  stteets  are  -nsy 
heavy.  Lime  street  bemg  at  a  rate  of  over  seven  feet  to  the, 
100,  and  the  eighteeninch  designed  there,  with  the  present  stonn- 
watep  sewers  at  Glen  and  Oak  streets,  will  take  care  of  and  deliver 
any  possible  rainfall  that  may  occur  with  no  possibility  of  the 
aewers  l)eing  overtasked  or  gorged  or  entering  the  house  servlw 
luteniJs. 

Outlet. 

Id  prosecuting  my  researches  to  find  a  desirable  and  safe  oaQel 
for  The  system,  I  discovered  that  a  large  sink-hole  existed  at  i 
point  near  the  Shenuan  lime-kilns,  and  south  of  the  feeder.  Ttiln 
outlet  for  years  has  received  the  discharge  of  tlie  two  large  dry 
docks  immediately  adjacent  and  opposite.  The  sink  hole  takes 
In  all  ihe  discharge  of  all  Ihe  gates  of  the  dry  dock  as  fast  as 
It  (WHICH,  and  with  no  surcharge,  and  to  all  aiipearancea  is  capable 
of  reeeiving  all  Uie  water  that  can  I)e  br.nij:ht  to  it.     WheR  iT 
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empUes  no  one  seems  to  know:  it  probably  is  an  nndergpound 

channel  in  the  limestone  rock  formation  that  may  ramify  and 

I  miles  away.     I  also  know  that  the  leading  chemical  in 

I  the  Bnccesftful  sewage  disposal  works  is  common  burned  Umt>, 

ickeraed,  or  mixed  with  water,  and  known  as  milk  of  liiue, 

I  is  the  principal  chemical  used  in  England  and  also  in  Qer- 

"nm  otjier  principal  chemical  used  is  sulphate  of  alamina. 

s  effect  of  the  lime  is  to  malte  Ihe  sewage  iilkaline,  couibiiiing 

with  the  or^uic  acids  and  carbpu-dioxide,  one  of  the  disassociated 

ducts  of  sewage  and   form   insolhible  cu[i)fK>unds,     'llie  lime 

'  bos  the  effect  to  kill  bacteria.       In  Essen,  Germany,   the 

tiQ'  necessary  Wi  kill  bacteria  was  found  to  be  t«n  grains  to 

!F  gallon.     In  England  the  proper  amonnt  to  be  used  is  about 

L  grains  to  the  gallon, 

;  sulphate  of  alumina  combines  with  the  alkaline  l>odies, 
tally  ammonia,  the  free  alumina  sinks  to  the  bottom  in 
lent  fomis  and  carries  with  it  all  the  floating  organic 
The  chemical  and  mechanical  actions  are  the  same  kind 
llpn  lime  is  employed  with  jrerhapB  the  exception  that  the 
late  of  alumina  is  more  energetic  and  rapid  in  its  action  on 
At  Wiesbaden,  Germany,  sulphate  of  alumina  was 
t  Injnrious  rather  than  beneficial. 
l  maoy  pliu^es  a  combination  of  both  chemicals  are  used;  this 
!  method  of  chemical  precipitation  employed  at  Worcester, 
Olen  Falls  is  very  fortunate  that  a  pure  lime,  probably 
e  in  the  United  States,  is  one  of  the  leading  articles 
lUBBAlcture  and  is  reasonable  cheap  and  at  hand.  But  the 
Eftfit  the  sinkhole  is  in  ihc  pure  lime  foi-mation  and  that  the 
i  of  necessity  traverses  it  underground  for  probably  long 
iBces  and  with  a  great  amount  of  friction,  may  avoid  the 
■e  or  addition  of  lime  mechanically  to  the  sewage.  The  sewage 
BDltcs  to  pick  up  only  ten  to  fifteen  grains  to  the  gallon,  n«) 
B  Ittne  than  i^  found  in  many  hard  waters,  and  it  has  seemed 
I  that  wilh  the  acid  character  of  sewage  no  assistance  to 
9  wUl  be  reijuired  for  the  reasons  that  nature  will  provide 
ideal  precipilatioD  in  the  natural  lime  ledge,  and  that  Uie 
k-bote  is  cjipiibli'  of  carrying  away  twice  or  three  times  all 
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the  possible  sewerage  of  Olens  Falla.  I  have  arraaged  the  plans 
for  an  utilization  of  the  sink-hole  its  the  outlet  of  the  Bjatem  in 
pn-ference  to  nmniug  the  sewerftge  into  the  Hndson  river.  %onld 
it  he  found  neceaaarj  to  add  ten  grains  to  the  gallon  of  lime  In 
addition  to  the  amount  that  will  be  picked  up  by  the  sewerage 
it  ia  .in  inexpensive  product  clone  at  hand.  There  will  be  no 
dani^er  of  an  accumulation  of  dtipoait  in  the  channels  of  the  aink- 
hole'  a^  the  storm  water  gathered  in  the  sewers  in  the  times  of 
rainfall  will  act  similar  to  a  flush  tank  and  force  out  all  the 
depttsit  wMch  has  been  preci])itated  by  the  lime  and  rendered 
harmless. 

I   can    see  no  engineering   difflctdty    in    this  sink-hole   outlet 
workiijn  satisfaclorily  for  all  time. 

Flush  Tanks. 
Flush  tnnk.^,  which  work  automatically  Ulling  a  well  five  feet 
in  diameter  and  three  feet  deep  in  twelve  hours,  and  empt;yliig 
into  the  sewers  their  entire  contents  in  ten  seconds,  have  been 
provided  at  the  head  of  all  main  Iidcs  of  sewers.  The  plan  pro- 
vides for  twenty-four  in  number.  They  are  located  principaily  on 
the  eightrinch  sizes  of  sewers.  The  effect  of  these  flush  tanka  is 
to  send  on  a  great  gulp  of  water  in  a  few  seconds  sweeping  the 
sewers  clean  every  twelve  hours. 

Estimate  of  the  Cost  of  Works. 

The  estimate  of  the  cost  of  construction  of  the  Olens  FoUai 

aewenige  system  complete,  as  per  plans  submitted,  ie  |167,68495^ 

Excavation  in  the  Streets. 
It  may  l»e  suppoeed  by  some  that  the  necessary  excjivations.  in 
the  streets,  (o  construct  the  sewerage  ej^tem  might  have  an 
Injnrious  effect  on  the  public  healfb-  I  do  not  feel  willing  to  con- 
cede this  proposition,  for  then  the  converse  is  true,  that  your  milj- 
son  in  your  streets  La  so  badly  contaminated  with  disease  gerau 
as  to  be  dangerous  to  dlsturtt,  and  your  town  ia  in  about  the  cori- 
dhlon  London  was  at  the  time  of  the  plague,  when  it  was  eittUT 
the  alternative  of  sewering  and  removal  of  the  contaminating 
gronnd  wuter,  or  abandoning  the  town.    1  do  not  think  Qlens 
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lit)  bas  reached  this  stage  of  growth,  althougli  it  mast  be  ap] 

Bt  to  ttU  thiDkinf!  men  that  it  is  slowly  ^f;tting  theiv.    M,v  nolio 

Rttutt  the  appliances  proposed  to  remove  the  escem  at  fi^roui 

r  below  the  cellar  bottom  as  fast  as  the  sewers  are  laid,  ' 

fctrelf  overi-ome  the  evil,  if  it  exists,     "No  epidemic  of  diaet 

I  oc<nirre<l  within  my  knowledge  in  any  city  or  town  in  thfatS 

mtry  as  an  incident  to  the  construction  of  a  sewer  systnn. 

The  True  Economy  of  Constructing  Sewers. 
[  -prapoBe  to  show  that  the  best  economy  always  leads  to  i 
beleDt  system  of  water  works  and  sewerage.     To  provide  water  ' 
without   sewerage,    is   only   going   half    way,    providing' 
e  without  a  cart,  a  fluid  without  any  vehicle  to  carry  it  off  iiv  ■ 
s  of  individuals  cun^rt^gated  in  cities  or  towns,  inagarate^] 
\%  certain  extent,  an  artificial  existence.     Each  individual  is  z 
i  law  unto  liimself,  neither  can  each  family  live. 
B  habits  and  environments  of  others  sun-onnding  a  persMi  ( 
dly,  must   necessarily   influence  his  or  their  position, 
'ation  of  the  health  of  a  neighborhood  is  inir)ortant  not  o 
I  but  to  all,  to  the  rich  and  to  the  poor,    Thi-  poca:  oian% 
s  hia  wt-alth  ajid  the  wealth  and  riches  even  of  a  Oroeaaftf 
I  not  stop  tlu-  ravages  of  an  infectious  discnst'  whpn  once  I 
tins  a  footliold  in  neighlM^rhood ;  and  disi-aiMt  is  no  respecteE^ 

^penons, 

;  riftj-f,iii-  said  in  his  Glasgow  addn-ws  iu  1874:  "Man  has 
9  control  over  a  single  natural  force,  the  laws  of  healtJi.  Uka  tha 
other  laws  of  nature,  are  relentleee  in  tlieir  severity.  If  you  stand 
on  tile  fdgo  of  a  precipice  and  overlmlauce  youtwlf  LTie  law  <rf 
gravily  relenllpssly  pullH  you  down.  Ecpmlly  without  mercy  are 
you  punished  for  the  siuallest  infraction  of  the  laws  of  healtli, 
whwllicr  you  live  in  ciries  or  villages." 

In  noBewered  cities  and  villages,  the  outdoor  piivy  is  nniv^flaluD 
inKifJt-  water  closets  require  both  water  presHure  and  w^werage. 

In  )«ununer  months  privies  are  a  nuisance  scaR-ely  to  be  tola 
Jite<l.  and.  with  an  excess  of  ground  water,  are  positive  pnnnomvl 
of  disojwe;  nhile  in  wet  weather  and  in  winter  (heir  use  involves  1 
Alt  exposure  that  not  all  well  persoa<.  parlicularly  ladie:^  are  abla 
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to  successfully  witlistaiid.  Again  at  the  back  doors  of  many 
housfs  in  unsewered  neighborhoods  we  find  either  a  defectiTe 
drain  or  no  drain  at  all.  In  the  latter  case  The  slops  are  com- 
monly thro^cn  on  the  ground,  to  be  absorbed  and  their  contents 
added  to  thi>  contoiiiiuations  of  the  ground  wat«r,  in  time  jeofNiT^ 
dizing  the  hwilth  of  a  whole  neighborhood. 

lYue  economy,  tiierefore,  means  the  construction  of  an  efRclent 
snrsteni  of  water  wortia  and  sewerage,  and  they  jMiy  for  Uie'iaselves 
ordinarily  tA\ice  oi-er  in  twenty  years  in  the  prolongation  of  the 
lii-es  and  the  benefits  to  tJie  healtJi  of  the  entire  population  of  any 
city  of  town. 

There  is  an  actual  money  saHng  that  will  pay  for  the  cost  of  tbe 
sewerage  syKtem.  interest:  tmA  all,  in  twenty  years. 

Ualdwin  Latham,  the  Eugliah  engineer,  has  exhaustively  ^lowa 
the  eavinpt  fram  a  sanitary  standpoint,  biking  the  case  of  tl^ 
town  of  t^oryden.  Here  the  saving  in  life  and  sickness  during 
twimtj'  year*,  estimated  on  a  low  basis,  wjw  nioro  than  double  the 
cost  of  au  elalKinite  system  of  sewerage  and  wat«r. 

It  !ia«  been  found  from  statistics  kept  that  the  death  rate  haa 
been  lonen-d  from  four  to  six  persons  in  every  tlionsand  where 
water  and  soiverage  have  N»en  applied.  That  is,  thei-e  are  foor 
to  i>iz  iinnecettsary  d  eat  lis  to  every  l,tlOO  pcivons,  and  more  than 
this;  for  every  unnecessary  death  there  has  been  twenty-eight  tto 
Ulirty  cases  of  preventabh'  sickness,  the  average  duration  of  ibe 
sickness  bt-in^  at  K-aiit  two  wi-elu. 

Now  afiMuming  that  each  death  and  fuaeral  exi>ense  cost  tfaft' 
Btuu  of  fifty  dollars,  and  liiat  each  rase  of  sickness  involves  a  l^t' 
of  vay  twenty  dollars,  then  the  actual  cost  of  imsanitaiy  surrom^ 
ings  during  twenty  years  for  a  population  of  say  12,000  penaoae  F 
estimate  aji  follows: 

Say  five  deaths  i»>r  1,000  saved  eacii  year  for  twenty  .vears  fOP 
12.000  pcnwnj*  for  fifty  doliai-s.  IHO.OOO. 

Ti*enty  eight  cases  of  piwenUiblc  thickness  for  twenty  years  tot 
12.000  iwimlflliou.  at  twenty  dollai-s  eacli,  »i;u,400.  Ttotal 
1119-MOO. 

To  which  add  two  week'j  time  of  Iwi-niy-i'Ight  iiersons  per  L,OM 
for  a  population  of  12,000,  to  say  nothing  of  the  time  of  i 
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and  fri<'n(l9  devoted  to  the  Bick,  averafiiiig  the  valae  of  liLburJ 

aklll*^  and  uDslcillod,  male  and  female,  it  is  safe  to  say  tliat  t. 

lar  per  day  is  a  low  estimate,  then  twelve  dollara  a,  year  fiar  -j 

S  twenty-eiglit  case**  of  prereiitable  slpknoss  jkt  l.imii  in  a  [wpo-   , 

tiou  of  12,000  persons  would  amount  to  JSO.tJiO.    Amounting  taj 

I  gmud  total  of  |i!75,040. 

Conclusion. 

I  AccoiiiI>BJi.^'iQg  this  report  I  submit  for  youi*  approval  a  map  fl 
9  eotiire  village,  sliowing  the  location  of  each  sewer,  the  locatlni 
i  all  iDoJi-holes,  flush-tanks  and  lamp-holes,  together  with  the  s: 
r  the  sewere  plainly  indicated  on  each  stj-cet,  with  the  directioi 
I  their  flow.  Also  a  composite  profile  showing  the  elevatiott  < 
the  surface  of  ground  on  Glen,  Bay,  Ridge,  South,  Sherman  avenw 
and  West  streets,  all  plotted  upon  one  scale  and  all  from  1 
■tune  starting  point.     Accompanying  the  general  uiap  are  t 

1  maps  and   profiles  of  the  108  streets  of  your  village  i 
[1  on  a  large  scale-  The  maps  show  all  the  details  of  constr 
1  VQ  each  street  ou  a  large  scale,  together  with  the  location  c 
■  bouse  or  building  in  the  \illage.     The  proflles  are  plaof 
tly  under  the  map  and  show  the  surface  of  Uie  ground,  1 
Btion  and  depth  of  every  cellar  ia  town:  the  profile  shows  also  ' 
i  proposed  gi-ade  or  level  of  each  sewer,  thus  gi'aphicaUy  ahow- 
[  tlie  depth  the  sewer  will  be  under  each  cellar.     Also  a  shedt:^ 
(  details  showing  clearly  all  the  general  details  of  construction,  L.fl 
I  manholes,    flushtfinks,   ground   water   conduits,   catch-b 
manhole  covers  and  method  of  connecting  up  the  sewens  of  difCel 
ent  levels  at  junction  at  man-holes,  togethct'  with  an  index  desiu 
natfrig  the  sheet,  upon  which  each  street  may  be  found.     I  ha.TO:l 
endeavored  to  make  the  maps,  plans  and  profiles  so  complete  and 
npon  uurh  a  large  scale  that  they  may  be  clearly  understood  by  - 
all  |)en«on«,  even  if  not  technically  familiar  with  maps  and  pla 

Tbeseweragesystt-m  as  designed  will  Ijiliecareof   nQlthesi 
domestic  and  nianufactm-lug,  for  a  population  e.\ceeding  50,0' 
persons,  and  will,  with  enlargements  to  the  relief  outlets,  witi 
disturbing  the  main  sewers,  be  capable  of  providing  for  any  futi 
reqtrfrementa 
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of  the  wfl|p^ 


Tlie  eatiiuate  gf  co»b  of  ranstruotdoii  is  libera),  and  I 
to  Giiter  iulo  fontract,  under  bonds,  for  the  full  value  of 
if  required,  t«  construct  llie  same,  complete,  for  the  sum 
In  acoordanue  with  the  plans  submitted. 

Respectfully  submitted. 

STEPHE5J  E.  BABCOCK, 

tVivV  and  Uijdraulir  EiujUi^er. 

Gi.ENS  I-'ai-i*,  Awjilit  •l'^,  ISill,, 


UmUN  Cn[,I,KoK,  SrUKNECTADY,  N.   Y.,  i 

Octt)}m-  10,  1891.  ( 

LETf'iR  Balcii,  M.  D.,  Secretary  State  Board  of  Ilealtli,  Alhan^j 
N.  r.: 
Sir. —  I  have  carefully  examined  the  plans  for  the  8enr«ft^ . 
age  and  drainage  of  Olens  Falls  and  have  made  a  fovr  BuggeBtlom 
to  the  engineer.  As  now  presented,  I  think  they  will  be  iideqnAte 
for  the  discharge  of  the  ecwage  of  the  village  and  the  strctA 
drainage  from  the  portion  of  tJie  village  whidi  is  intended  to 
drain  into  the  sewers.  I'Le  main  outlet  wmild  be  somewhat 
overcharged  by  the  ninxinmm  rain-fall,  but  the  overflows  are 
sofflcieut  to  take  excess,  Tlie  rei)Ort  of  the  engineer  ai;conii)any- 
ing  the  plans  should  be  chan^^ed  in  one  respect  to  conform  to 
the  plans  as  presented,  viz. :  The  overflows  ai-e  now  at  the  levd 
of  the  tup  of  the  outlet  sewer  instead  of  four  or  Ave  feel  almve  ik 
1  would  suggest  tliat  the  patent  ground  water  drain  be  nut  used 
ou  that  portion  of  the  sewer  subject  to  back  water  at  such  timM 
of  miixinium  rainfall  as  there  would  be  litibillly  of  the  How  of 
BOwage  into  the  surrounding  sandy  soU.  Some  of  the  sewen 
ftre  larger  than  would  otherwise  be  uecessary  ou  account  of  tlufi 
method  of  discharging  ground  water  into  the  sewer,  the  eaUr- 
mated  amount  of  such  ground  water  being  lar;;e.  The  method  tX 
diflcharging  ground  water  into  the  sewer  is  in  the  exporiuieutfll 
■tage,  I  believe,  «a  I  have  not  been  referred  to  any  place  wlu 
It  is  in  operation.     It  is  not  certain  that  it  will  be  a  i 
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As  to  the  method'  of  disx>OBal,  some  expermieiits  were  made 
to  discover,  if  possible,  whether  the  water  discharged  into  the 
aink-hole  into  which  the  sewage  is  to  be  dischar^red  enters  the 
Hudson  river,  at  any  point  near.  The  series  r>f  ^experiments  wei-e 
Qot  exhaustive,  but  no  indication  of  such  discharge  within  l,0»»0 
to  2,000  feet  of  the  sink-hole  was  discovered.  It  will  be  easy  to 
prevent  any  nuisances  at  the  x>oint  of  discharge,  and  will  not  be 
difficult  to  insert  a  purification  plant  should  the  river  be  found 
to  receive  undue  pollution. 

The  method  of  introducing  surface  water  into  the  sewers  is 
one  which  will  probably  require  attention  at  rather  frequent 
intervals  and  not  infrequent  repairs^  but  with  proper  attention 
the  apparatus  will  perform  its  duty. 

r 

Yours  respectfully. 

OHAS.  C.  BROWN, 

Civil  Engineer. 
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PLANS 


FOR  THE 


Sewerage  and  Drainage  of  Niagara  Falls. 


The  following  plans  for  tbe  sewerage  and  drainage  of  the  village 
of  Niagara  Falls  were  presented  and  approved : 

Changes  in  Adopted  Plans  for  Sewerage  and  Drainage. 

The  approval  of  slight  changes  in  the  plans  for  the  sewerage 
and  drainage  of  Suspension  Bridge,  Irvington  and  Medina  were 
requested  by  the  proper  authorities.  The  portion  of  the  system 
affected  by  the  changes  is  presented  in  the  revised  form  on  the 
accompanying  maps.  The  change  in  the  Irvington  plans  accom- 
panies the  original  plans  preceding  this  page.  The  changes  in 
the  plans  of  Medina  foUow: 
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PLANS 


Sewerage  and  Drainage  of  Far  Rockaway 


[  In   May,   1891,   plans  for   the  sewerage  aud  dnunage   of 
Mage  of  Far  Bockaway  were  presented   to  the  Board  by  tin 
wer   commiBsiouers  of  the  village.     Aft«r  full   discueson  i 
tearing  of  the  argTiments  for  and  againfit   the  proposed  pUl 
ley  were  rejected,  on  the  ground  tJiat  the  proposed  discharge  c 
'Hge  inti>  Norton's  creek,  without  purification  in  part,  s 
Drould  be  detrimental  to  the  health  and  comfort  of  the  neighboH 

In  November  the  plans  were  again  presented,  having  bee 
modified  with  the  intention  of  securing  the  discharge  of  the  sewagf 
bto  a  deep  channel  of  Jamaica  bay.     Pull  hearings  of  the  c 
»ere  again  given,  and  one  meeting  of  the  Board  was  held  an 
•  Bockaway,     Experiments  with  floats  were  tried  at  differeiU 
tages  of  the  tide.     The  plans  were  again  rejected  as  not  yet  solm 
the  question  of  onobjectionable  discharge  of  sewage. 
)ort  on  the  experiments  on  the  flow  of  currents  follows: 


I'sioN  College,  School  of  Civil  Enoinebrino,  ; 
SpnBSEOTADY.  N.  Y.,  Nvoeif^tr  17,  ISSl. 

WIS  Balco,  M.  D.,  Secretary  State  Board  of  Health,  Albe 
N.  T.: 
-I  have   the  following   report,  to  make   of  the    resnU 
[  the  floatage  experiments  in  Jamaica  bay  and  Norton's 
ik«i  to  obtain  inforraarilou  as  to  tlie  advisability  of  permitting  ttM 
e  of  the  sewage  of  the  village  of  Far  Bockaway  into  tho« 
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On  November  seventh,  I  made  die  experimenta  on  tiie  ebb  Ude  , 
doting  tile  flrnt  two-tMi-ds  of  lis  duration.    The  conrsee  ot  Hue 
floats  mv  plotned  on  tUe  accompanying  map  in  green.     Tliey  show 
in  general   Ihat  in  (;kMich'8  Hole  tihere  is  a  good  current  whl^^  I 
hioraiutes  in  streugtii  as  Hie  tide  faUs,  but  that  there  is  eome  poarf- 
bilitj  of  tihe  deposit  of  sewage  on  the  meadows  adjoining,  owing  J 
principiUly  to  the  effects  of  the  wind.     In  the  clmmiel  from  tie  1 
nortti  into  Little  bay,  there  is  but  little  current  until  the  latter 
third  of  the  ebb,  and  all  the  floats  grounded  before  getting  out  ot 
the  channel.     This  effect  would  be  dccreaeed  by  the  dred^i^  of  j 
the  propot^  channel,  so  long  as  the  channel  remained  open. 

On  November  twelfth,  esperinients  were  made  by  yoiirsdt  und  A 
Mr,  CiimingH  at  the  same  places  on  the  early  part  of  the  flocpd 
tMet  The  courses  of  these  floate  are  plotted  on  the  map  in  red. 
lliey  show  in  general  a  stagnation  of  water  in  Conch's  hole  and  a 
grounding  of  floats  in  the  m(f«dowB  adjoining  the  hole  or  those 
adjoining  Little  bivy  and  the  cbamiels  out  of  it,  indicating  that 
sewage  in  the  liole  at  time  of  low  tide  would  not  get  out  to  e 
•bob  would  be  brought  back  and  largely  depoeitied  on  the  marries, 
Tbe  experiment  tried  in  Beach  channel  at  the  same  time  indicated  j 
that  sewa^  in  that  channel  at  low  tide  would  be  oairied  back  { 
to  the  shoPL*  in  the  upper  part  of  the  bay. 

The  most  concliisire  expei-lments,  in  my  opinion,  are  those  made  j 
by  yourself  with  Mr,  Cumings  and  myself  on  November  thirteenth 
in  Norton's  creek.    These  are  plotted  on  the  map  in  red.     They 
(dxow  a  current  bo  the  east  in  Norton's  creek  until  2.15  p.  m.  on 
tdiat  day.     Low  tdde  at  Conch's  hole  on  that  day  occurred  about  ,. 
12.20  p.  m.     TTierefore,  sewage  would  not  reach  the  bay  until  mwej 
ttuiQ  two  hours  after  the  rise  of  the  tide  had  begun,  and  the  fl 
effect)  would  be  the  dissemination  of  the  sewage  about  the  upper! 
part  of  the  bay  with  considerable  deposit  of  the  same  on  the  ahoree  ' 
and  marshes.     The  time  of    entnmoe  of  the  sewage  into  the  bnj 
would  lie  more  llian  two  hours  after  low  tide  in  the  bay  because  j 
the  bar  at  the  westerly  end  of  the  creek  is  laid  bare  at  low  tsde  and 
ia  not  a^ain  covered  for  p^Hiaps  three  hours  or  more  after  low  Mde,  J 
when  the  tide  from  the  esist  has  had  time  to  fill  up  Norton's  cre^  J 
to  the  level  of  the  bar.     My  observation  of  Norton's  crerit,  while  | 
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r  the  eutire  pis^od  from  one  higii  water  lo  ai 
leads  me  to  tbe  belief  that  (lie  current  in  that  stream  is  towards 
the  west  only  during  a  portion  of  the  period  of  flood  tide  in  Jamaica,   i 
^,  tliat  it  has  little  or  no  current  for  two  to  four  hours,  and  that  \ 
i  to  the  east  during  a  period  beginning  shortly  before  high 
a  in  the  bay,  and  extending  to  a  tiriie  two  hours  or  so  after  low  , 
i  In  the  bay.     The  disdiarge  of  sewage  into  tlie  creek  dDring.i 
1^  time  the  stream  is  flowing  east  is  not  advisable  because  Rock^a 
r  inlet  into  which  the  creek  dischargee,  is  stagnant  during  ■ 
1  of  one  to  three  houi^  about  the  time  of  low  tide,  and  never 
i  verj  heavy  current.     It  is  used  largely  for  bathing  aud  fioab- 
kaewsge  in  the  water  would  be  very  objectionable.     If  no  resttio- 
1  ot  the  discharge  of  sewage  to  ^ven  timts  of  tide  is  mad(^  "• 
7  all  the  sewage  would  go  into  tJie  inlel-  to  the  east  of  the . ' 
I  have  shown  that  its  discharge  into  the  bay  except  during  1 
flatter  part  of  the  flood  title  is  impossible,  and  during  that  time 
t  advisabloL     Theivfoi-e,  it  is  not  advisable  to  diecharge  the 
s  into  the  creek  at  any  time, 
[  might  add  that  the  dredging  of  the  channel  would  cause  tiie  J 
ott)  hi  Norton's  creek  to  change  to  the  west  earlier  than  it  nrtW 
\  hot  nob  early  enough  to  get  the  sewage  out  into  a  deep  and 
I  current,  before  low  water  outside  the  entrance  to  Jamaica  ■ 
hftjr.    The  tides  on  the  days  of  observation  WCTe  average,  extreme 
low  tide  being  about  nine  inohee  lower  than  the  ones  observed. 
Respectfully  submitted. 

CH^VRLES  C.  BRO\\TJ,  C.  E. 
I  Data  of  Float  Experiments  in  Jamaica  Bay,  November  7. 
Plotted  in  Gbben  on  Map. 
(^iA  tide  ;  wind  /"rom  north.') 
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Data  of  Float  Experiments  in  Jamaica  Bay,  Nov.  12  and  13. 

Plotted  in  Red  on  Map. 
Flood  Tide, 


NUMBER  OF  FLOAT. 
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12.. 
12.. 
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8 
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(( 

13 

Nov. 
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13.. 
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tlO.22 
10.20 
10.20 
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11.19 
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11.27 
11.27 
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i( 
« 

(C 

« 

« 
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10.69 
10.21 
10.45 
10.63 
tll.20 
11.15 
11.22 
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12.07 
12.07 
12.51 
12.53 
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C( 

p.  M. 
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« 
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((. 

18 

it 
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(( 

22 

u 

« 

24 

(( 

(C 

■ 

Wind  from  west  on  NoTember  twelfth;  from  northwest  on  November  thirteenth.  At  2.16  p.  m. 
current  on  surface  still  slifchtly  east 

*  Met  dead  ^ater  at  11.80  and  started  up  stream  at  11.40.  t  In  eddy  at  point  two  minutes. 
X  Struck  point  at  11.06  and  worked  down  along  shore.    $  Stuck  on  point  for  three  minutes. 
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ORDER    OF    THE    GOVERNOR. 


1891, 


11 
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Glen  Cove  Starch  Works. 


As  deUiil'Mi  in  llu'  last  annual  report,  an  nivi?»>tiKation  of  whlit^ 
I  was  mat<-d  to  Iif  11  'iiiiaiince  iiriRin^  froin  thf  liTschapjp^  of  refuse  * 
|,^iuitter  fi-om  tliL*  stiirth  nnrt  kIih-hsp  factor;'  at  Olen  Cove  !nU>  a 
Tjcreek  emptying  into  Hempstead  haj-bor.     The  report  of  the  com^  J 
^tnittee  of  llie  State  Boai-ri  of  Hraltli  on  the  matter  and  the  r 

[  thp  lioanl  lo  llie  nnvomor  are  printed  in  the  eleventh  dontiid 
f  teport.     Tilt  following  order  was  issued  liy  the  Governor  upon  t 
kfaiformntion  :uid  rei-oiLtnen(Iation»  contained  in  those  reports:] 


STATE  OF  NEW  YORK: 

ExBoirrivE  Cuaubkr. 
Wliereas,  A  petition,  signed  by  dtizenB  n{  the  village  of  8ca 
L'<nifl,  was  presented  to  me  in  Jnly,  ISftO.  alltijing  the  vsistence  'rf 
ns  patilic  niii^^nce  ab  tilen  Cove.  Long  Idimd.  ansing  out  of  the 
I^B^tbodtt  and  prai-tices  employed  by  the  Dnryea  fllen  C-ove  Stjiifh 
PMantifacturing  Ccpnpany  in  the  manufactnre  of  etaifh  and  glub 
[.co«e,  wherel'V  the  health  and  comfort  of  the  people  of  the  ( 
Eftnonil.t   ai-e  jcopardiziil  nnd  the  ovster  and  tlstiing  interects  i 

■Wluprefls,  On  the  fonrth  day  of  August.  ISriO.  I  did.  as  Governor 
Cof  the  Wate  of  New  York,  pursnant  to  eliapter  ,S'22,  <if  the  Laws  of 
1  3880,  recinire.  order  and  direct  the  State  Hoard  of  llealih  ro 
t^atuine  into  the  nnisjinces  alleged  to  exist  by  the  afortwaid  i>eti- 
■'tlOD,  and  to  examine  into  the  qnestions  affecting  the  eeciirity  of 
■  life  and  health  in  the  localltie«  mentioned  in  the  aforet*ai(i  peti- 
►  tlon  and  to  report  to  me  the  resnilx  of  Hiith  examination:  and 

Whereas,   The  said   State    Board   of   Health    have   made   tin; 
t<(Dtred  examination  and  reported  the  resiilta  thereof  to  me  within 
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Maasacliiisetts  and  New  Jersey;  also  in  view  of  our  contrai 
make  deliveries  to  said  farmers  of  said  food;  their  contracts  )o(f 
make  daily  ileliveries  of  milk,  the  products  of  said  feed;  consider- 
ing all  tliingB.  I  did  not  think  it  probable  that  you  would  be  dis- 
posed, peremptorily,  to  enforce  the  conditions  of  your  conunuoictt- 
tion  or  order, 

I  thereforL-  sent  our  Mr,  Phelps  to  see  you,  to  present  to  you 
briefly  the  hardships  in  the  case,  and  to  desire  you  to  oDiciftlly 
stay  proreedings  and  grant  us  a  hearing. 

Mr.  Phelps  rt-ports  to  me  upon  his  return  this  morning  that  you 
and  the  State  Board  of  Health  were  disponed  to  take  no  funher 
immediate  action,  but  that  you  and  they  would  await  further  coiii- 
municalioti  from  this  company;  that  there  was  no  hurry  in  the 
matter,  and  that  notiiing  would  be  done  until  the  proprietor*  of 
the  Glen  Cove  factory  had  stated  their  iJosition. 

In  conformity  with  such  understanding  I  would  now  say  that 
we  do  not  desire  to  avoid  any  issue  which  may  be  raised  tn-tlie 
pretuhtes. 

We  are  aware  that,  for  several  years,  certain  persons  at  S«a 
Cliff,  in  no  way  representing  a  majority  of  the  citizens  of  thiit 
village,  have,  from  time  to  time,  formulated  complaints,  none  tif 
which,  in  our  judgment,  were  founded  upon  fact.  We  have  nlway» 
admitted  that,  under  certain  conditions  of  atmosphere  in  Uie 
summer,  thei-e  has  risen  from  the  flats  in  Glen  Core  an  odor,  TO 
some  offensive.  It  has  been  and  can  be  shown  that  that  od«ir 
eidstcfl  under  the  said  conditions  long  prior  to  the  erection  of  tLe  ' 
Glen  Cove  factorj-. 

I  would  not  deem  it  proper  to  here  enter  upon  any  argimiput  of 
the  case.  1  simply  wish  lo  say  that  we  do  not  wish  to  araQ  of 
youre  and  the  Health  Board's  courtesy  in  accoi-ding  time  to  need- 
lessly  delay  in  investigation  of  the  matters  at  issue.  We  will 
be  glad  to  have  you  or  the  Iloalth  Boai-d  set  down  a  lime  when 
We  may  be  heard  upon  all  questions  involved,  and  when  wi;  nmy 
produce  witnesses,  where,  in  short,  a  searching  investigation  may 
be  made.  We  earnestly  desire  to  reach  a  flnjility  in  the  mattw,' 
and  have  responsibilities  for  the  conditions  complained  of  prop- 
erly placed. 


State  Boaad  of  Health. 

We  do  not  wish  to  avoid  any  reeponsibility  that  properly  I 
devolvea  upon  ua,  nor  will  we  attempt  to.     Wherever  we  may  bO  J 
■  ■  toand  to  be  in  fault  we  wiU  cheerfully  conform  to  all  practietible 
leqnireirients  that  may  be  made  of  us. 

i.8  to  our  lettal  ritihls  in  the  matter  I  have  not  taken  couuM 
r  do  I  know  that  it  will  be  neceesary  to  do  so,  as  I  rely  upaq 
-  youT  well-bnown  intej-rily  and  believe  in  the  fairness  and  jusrilrf 
of  the  Health  Board. 

We  have  no  doubt  that  a  satisfactory  solution  of  all  queattoDt   ' 
Involved  inay  be  promptly  arrived  at 

We  will  await  your  or  the  ilealth  Board's  further  commiinica 
^  UoD  in  the  matter. 

Tours  veiy   truly. 

HIRAM  T>UEYEA, 

President. 


STATE  OF  NEW  YORK: 

E-TKCUTIVS   ClIAMBKK,  J"?ie  10,   181)1. 

Dr.  l.Kwifi  liALCd,  Secretary  Staff  Board  of  Healthy  Alhany,  i^.  PaJ 

r, —  I  ain  directed  by  the  Governor  to  transmit  herew 
tfae  inclosed  letter  from  Hiram  Duryea,  president  uf  the  Xallow 
L  Starch  Manufacturing  Company,  and  to  rcf^ue^  the  Htal 
ritoard  of  Health  to  make  further  investigation  into  the  alle$|( 
[  au^Dce  at  Glen  f'ove,  L.  I.,  for  the  purptise  of  ascertaini 
I  Hfhether  the  Governor's  recent  order  in  that  matter  ought  to  bftjj 
I  In  any  respect  modiflfd. 

Yours  very  respertfully. 

T.  B.  WHJJAMS, 

Private  Secretary. 


1q  consequence  of  this  direction  by  the  Governor  a  comuiittee 

m  appointed  by  the  State  Board  of  Health  to  proceed  to  f*rsi 

ICUff,  and  make  such  further  invesrtiBatiou.     Tlie  following  ia  a 


do 
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clainied  that  it  ought  to  be  provwi,  and  plaim-^  the  rinbl  to  cntaa- 
exinnine  tlie  witutsses  by  whoiii  it.  was  Bciii{;ht  to  l>e  pi-oven.  The 
burden  of  proof  oiipht  not  to  Im-  tlipowii  upon  thf  i-ompany  to  ilia- 
prove  charges  made  against  thiin.  to  [rt-ovf  u  nfgnlivc.  .\Uh<nigh 
it  «!i3  sliorni  that,  in  the  reportt  of  the  expert.  Ihcre  wciv  wtme 
odors  fruTii  the  factory,  it  was  not  pi-oved  that  the  odors  injuHoudf 
affected  the  residents. 

Mr.  Campbell  was  not  surprised  at  this  assumption.  He 
expected  it,  The  order  which  bnMight  them  here  was  the  order 
of  the  f.hn'trnor  based  upon  a  petition  for  a  rehearing,  a  review 
of  the  order  iiln>ndy  mnde,  The  petition  referred  to  in  1883  had 
been  siippleinf-nred  by  n  petition  in  1S90.  .Vnswers  had  been 
made  by  the  reprenentativea  of  the  factory.  The  object  of  Ihe 
petjtinu  wan  to  move  the  Oovernor  to  have  the  State  Board  make 
as  inveatijiittion  in  its  own  way.  The  Board  did  so.  Impartially 
entered  upon  the  Investigation,  examined  such  witnesses  as  it 
aaw  tit,  went  to  the  factory  of  the  defendant,  went  nil  Ihmujih 
It,  made  an  exiimination  satisfactory  to  itself,  consulted  tlie 
parties  to  the  petition  on  both  sides,  and  the  result  of  that 
Investigation  wan  the  order  of  the  Governor.  That  order  stands 
just  lis  any  order  ma4e  by  the  tx>urt  until  it  is  reversed  or  aet 
aside  l)y  an  order  t<t  show  r  ause  why  it  should  not  be  set  aside 
and  modilied.  Il  de\'olve»  u{)on  the  other  side  to  show  cause 
why  the  order  of  the  (lovemor  should  not  stand  or  be  ciianged 
or  set  aside.  Tlie  State  Board  has  already  determined  the  quDfl' 
tion  as  to  whether  a  nuisance  existed  or  not.  They  made  expert 
e-xaniinalion  by  cheniisi  and  engineer.  Mr.  Cowan  had  admitted 
that  tlieiv  was  a  nuisance  made  in  1883,  and  virtually  admitted 
that  there  are  odors  there  to-day.  It  is  the  business  of  the 
oliier  sidf  to  idiow  cause  why  the  order  of  the  (lovemor  should 
be  modihed. 

tSeci'etary  Ualch  stated  that  upon  consultation  with  counitel 
the  cuuiuiittee  took  that  view.  The  Board  had  decided  upon  the 
existence  of  a  nuisance  at  Qlen  Gove  iiiton  reports  made  to  Ie 
at  full  session  by  those  sent  to  investigate.  The  Board  Iiad 
taken  tin-  whole  matter  into  consideration  and  have  come  to  the 
conclusion   thai   then'  was  a   uuisiince   in   the  discharge  of  the 


I 


Statk  Boakd  of  Health. 


vrnHtf  natfTM  from  dip  f.irtorv  into  the  croeV  in  its  hpins  paiTi<>d 
down  by  Iho  tide  iii  the  bay  at  Sea  nifC  making  a  smell. 
Board  mode  its  i-eport  in  the  Oovernor  and  npon  tliat 
tlw"  Govprnop  made  his  ordpr.    Thp  rommittw  hold    Uiat   thd 
defimdanr.  should  show  i-aiiw  why  that  iirdL>r  should  be  modlflt.>d^ 
Mp.  t'nwan  held  tliat  thepp  wen?  two  ways  authorized  by  law 
V'tot  an  investigation  by  the   Board.     First,   by   sending  expert 
liiiug  tlu-mselves.  and  second,  by  an  amendment  to  the 
stitntiOD   authorizing    the  calling    nf  i*ilnesses    and    tAklag 
worn  reslimiiiiy.     Ifi-  nnrtersloiid   that   this   whole  matter  wa«'j 
efwrw!  back  to  rlie  Board  to  be  exaiaini'd  as  to  whether  I 
tep  of  the  Governor  should  be  modiSed  and  that  the  Board 
1  derided  to  investigate  the  matter  by  tailing  sworn  testimony,"^ 
(  imagined  that  that  opened  the  whole  question.     He  did  not  , 

t  tiiey  were  penuii-ed  to  put  witnessee  on  the  stand. 

The  otlier  side   were   to  make   their  own   I'ase.   submit   thrf 

ritnesftes  and  giv«  th>'in  an  opportunity  for  <-ross-examiDati(H 

He  would  like  to  know  who  have  been  affected  by  the  odong 

now  often  and  nndei'  what  circnrastances,  and  he  would  like  1 

iBve  more  tliaii  the  unsworn  statements  of  tie  petition. 

I>r.  Balch  asked  if  it  was  not  true  that  the  Hoard  have,  aodrf* 

0  authority  iionfefi-ed  by  chapter  320  of  the  Laws  of  ISSU,  investf 
I'tiiis  matter  and  found  against  the  factory, 

Mr.  Cowan  said,  not  npon  testimony. 

Dr.   Batch  said  that   the  former  investigation   was  not  i 
I  testimony,  that  it  was  all   upon  onswom  testimony  t 
^ttiat  the  amendment  of  the   law   allowing  the  ^tate  Boanl  td 
■  witnesses  was  nut  an  amendment  of  the  organic  law, 

1  amendment  of  chapter  370  of  1885.     Vnder  the  organic  lafi 
(  the  Board  it  has  already  investigated  the  factory  and  touni 

Most  it  and  you  should  now  produce  evidence  to  show  whjj 
i  tffder  of  the  Oovernor  should  be  modified 
Mr.  Cowan  said  that  he  understood  it  nould  make  a 
'.  Sie  case. 

Dr.  Ualch  did  not  so  undepsland  the  order.     It  was  to  niafa 
IP-Investigation  to  see  whether  the  order  should  be  in  nn; 
way  modified. 
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Mr,  ToMJin  sijitiHi  that  they  bad  a  iiumlji'r  i>f  wiIui's»tii^^H 
the  pniTKise  cif  pronn;;  that  the  discharge  of  the  ■■vtiste-watenil^B 
thp  hay  wna  mil  del.'tPrious  to  the  flsh  of  oyster  industry,  al»o 
a  niirnhfr  of  reRidi'iits  who  have  never  nolired  auythiny  imppuper 
froia  the  factory.  He  would  be  able  to  pn>ve  other  sotircwi  oC 
odors  th:ui  the  one  eomplaini'd  of,  hut  the  company  did  not  widt 
to  have  any  conti-overay  with  the  Hoard  of  Ilealth,  and  wh3e 
it  was  willinfT  to  substantially  comply  witli  the  order  itf  the 
Governor,  there  were  one  or  two  points  in  which  it  could  not 
comply.  Neither  the  Boai'd  of  Healtii  nor  the  Governor  Iiad 
power  lo  order  an  iUeRtil  thing,  Tlie  compiiny  was  ordereil  to 
rnu  a  pipe  inio  the  deep  water  of  the  sound  in  order  that  tlt6 
washwnier  from  the  factory  before  it  has  tuiiu  to  decompose 
shall  mix  with  the  hivfje  body  of  puiv  wjiler  and  so  lie  dUseuii- 
natiii  in  auch  a  way  that  there  will  Ik-  no  di  composition,  'the 
company  conld  not  do  that  for  the  reason  that  thoy  had  uo 
legal  right  to  do  1t  and  the  (Governor  had  no  legal  right  to 
order  ir.  "So  body  of  men  and  no  official  has  any  right  to  ord^r 
a  rorporation  or  an  individual  to  make  a  permanent  erecHnii 
□pon  another  man's  land.  They  eouM  not  lejrally  order  the  com- 
pany to  commit  trespass  and  permanently  occupy  and  nLilc  nae 
of  another  personV  propfTt.v.  The  company  owned  land  down  iq 
the  dyke,  but  no  further.  According  to  the  decisions  of  l*ro(t. 
Brown  and  Perkins  the  Ironble  seemed  to  be  that  the  waste-^ 
water  discharged  into  the  basin  remained  there  pent  up  a  cenaiii 
length  of  time  exi)09ed  to  tie  hot  sun.  .\lthough  suspended  matter 
is  TiTv  small  there  may  be  and  is  a  certain  amount  of  decomposi- 
tion. The  odor  was  not  at  all  different  fi-om  the  odor  from  watMS  ' 
of  rommercijil  ports,  He  had  noticed  it  in  the  canal.  He  wm 
verj-  doubl^ll  whether  any  very  large  portion  of  it  was  from  the 
dtscliarge  of  the  waste  water  into  the  basin.  Tliere  would  be 
a  good  deal  of  this  tuime  difficulty  even  if  the  waste  watw 
from  the  factory  was  not  added  to  it.  That  it  adds  to  tiie 
putrescence  he  ilid  not  deny.  The  suggestion  of  Professors  PerkUw 
and  Brown  in  order  to  pn-vent  any  additinn  from  the  waste  water 
was,  that  while  il  wiu*  still  unfemienlt^,  ■still  inoffensive,  it  be 
dlscliarg'-d    into   ii    large  Imdy    of  ptii-e   water   llial    wonhl   dilute 
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I  (1ltuu>ii]iiiat<>  it  Ad   that   it   would'  nor  fcrineni   nt  tllU 

f%ondilion8   wen-   Vi-rj'   ditfireut   fnrni   what   rtn-y   \vi>re   in    18! 

Then  there  was  a   vcrj'  large  amount  of  ^uspemU'd  niaiter  . 

charged  so  that  ihe  waler  was  milky  when  it  left  the 

:_(iid  settle  to  the  bottom  and  was  spi-ead  upon  the  Hats  1 

e  extent,     Sinee  then,  however,  after  trjing  loug  and  expdDt4d 

menta  feconunended  by  the  Board  of  Healtli.  making  a  tanl 

End  spreading  Sulphate  of  iron  on  the  btrtloia  for  the  purj^toai 

r  preventing  decomposition,  and  after  finding  it  did  not  i 

i,  company  took  out  the  tank,  after  spending  a  large  am 

[  tnwnej-  in  trying  it,  and  did  what  they  do  now,  take  the  wu&d 

Iraier  into  settling  tanks,  treat  it  with  sulphuric  acid,  neutnili 

■e  acid,  and  precipitate  nearly  all  the  suspended  mattt-r  in,lW 

laUtr,  so  that  it  now  Hows  away  from  the  settling  tanks  clear  am 

fitli   no  traL-e  of  suspended   matter   to   the  eye,     Tliat   it 

ntaiu   euspended   matter   to   some  extent   very   flnelj'   diiidu 

*  was  no  doubt. 

i  Now,  if  this  waste  water,  which  certainly  amounts  to  no  moi 
I  200,000  gallons  a  day,  which,  accordiiifc  to  lYof.  Tueker'J 
alysis,  contains  something  like  seven  gallonn  of  solid  nuiltH 
I  thai  can  be  carried  in  pipe  down  below  the  lock  gates  and  th™ 
lar^ed  into  the  creek,  so  that  the  six  feet  of  tide  which  com« 
>  twice  a  day  and  fills  it  witli  pure  salt  wattrr  may  take  it  iia 
nd  difiseniinate  it,  he  did  not  think  there  would  be  any  niori 
liJ^  from  the  waste  water  in  the  factory.    That  they  weiii 
1  to  do.     They  could  not  make  a  pipe  over  a  mile  in  I»ngc| 
I  cany  it  out  into  the  deep  water  of  the  sound;  ihey  had  i 
kht  to  do  that;  but  the  present  plan  would  substantially  do  awa] 
nth  any  difficulty  tliat  arose  from  the  introduction  of  this  want 
r  into  the  waters  of  the  creek  and  bay.     He  did  not  believ 
(  would  entirely  do  away  with  the  odor,  because  he  believed  thai 
"en  if  fresh  water  were  collected  and  held  in  the  same  mannc^ 
I  the  water  in  that  basin  it  would  have  more  or  lesK  odor.     IQ 
WiUd,  however,  prevent  any  more  being  added  to  it.     He  a«koj 
1  opportunity  to  try  the  plan.    The  company  were  willing  to  gd 
^  any  reasonable  expense  to  prevent  a  nnisance  to  the  people 
1  Cliff  and  cnniply  witli  the  orders  of  the  Governor  and  th^ 
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orders  of  the  boiird.  They  asLed  to  be  allowed  to  trj'  tha  i-xiwrS- 
mem  of  taking  this  not  very  laige  quantity  of  effluent  and  dis- 
charging it  at  the  point  proposed  where  it  would  mix  with  buiii- 
dreds  of  thousands  of  barrels  of  pure  salt  water  twir^e  a  day,  ami 
thus  be  prevented  from  fermenting  and  putrefying. 

Counsel  explained'  improvements  made  by  the  company  in  the 
way  of  straightening  and  deepening  the  channel  of  the  creek, 
which  would  prevent  any  of  the  wastes  of  the  fa<;Uiry  (lowin:* 
along  the  shore  at  Sea  Cliff. 

Dr.  Balcb  asked  if,  by  request  of  the  Board,  the  action  of.  the 
Oovemor's  order  be  suspended  for  a  reasonable  time,  the  starch 
compiiny  would  immediately  make  the  experiment  and  give  tUc 
Btat«  Boaixl  a  chance  to  see  if  it  waa  sufBcieat  to  abate  thfl 
quIkuicc. 

Mr.  Cowan. —  Yes,  sir. 

Dr.  Balch. —  The  rest  of  the  order  remaining  in  force. 

Mr.  Cowan. —  We  do  not  agree  to  make  this  experiment  bL-cinue 
we  admit  that  the  allegations  against  the  company  are  true.  \Vc 
ask  that  the  Board  suspend  this  investigation  till  we  try  tldit 
experiment.  If  the  experiment  is  not  satisfactory  we  do  not 
want  to  be  concluded  by  the  failure. 

Mr.  Campbell  said  they  were  there  to  try  every  question  it  WiUI 
proper  to  trj-  at  that  time.  Kight  or  nine  years  ago  this  matter 
was  investigated  and  an  order  was  made.  There  has  not  been  a, 
^gle  ovder  made  that  nas  not  complied  with.  The  factory  huA 
not  ilone  what  it  had  agreed  to  do  and  they  had  no  guai'antee  that 
it  would  do  so  now. 

Mr.  Cowan  asked  wliat  the  company  had  agreed  to  do  thnt  ft 
had  not  done. 

Mr.  Campbell  did  not  think  It  material  to  discnas,  but  the  fuel 
was,  an  oi-der  had  been  made  with  which  they  did  not  comply. 

Dr.  Balcb. — We  are  here  to  find  out  whether  we  shall  go  on  and 
take  teetiinony  to  see  whether  the  order  of  the  Governor  ahonlil 
be  modftied  in  any  particular.  The  defendants  have  made  Ji 
proposition, 

Mr.  Canipbrfl  said  if  in  the  judgment  of  the  chemists  nod 
engineers  of  the  Board  the  changes  propostxl  will  sufficiently  alter 
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Etiie  coiiditioDfi,  that  the  people  of  Sea  Cliff  will  not  suffer  as  tbe,v 
|i|K>w  do,  and  wQl  entirely  remove  the  trouble  or  remove  it  to  sucJi 

I  extent  that  they  can  tolerate  it,  we  are  perfectly  willin!*  to  1 
w$ry  the  experiment.     They  believe,  however,  that  the  company'l 
itlould  make  some  awsuriinces,  give  a  bond  or  do  something  that  j 
irotild  secure  the  right«  of  Sea  Cliff. 
Dr.  Bnlch  thought  that  the  guarantee  to  the  petitioners  was 
tht-  order  of   the   (IKivemoa-  waw  merely   suspended  and   & 
;  specified  for  the  iicoompliahjiient  of  tht-  work.     The  Board 
lid  then  investiigate  and  see  if  the  woi'k  done  abated  the  niimiic^ 
Mr.  Oauipljell, —  The  question  of  the  admLsKibUity  of  its  being  a  i 

boce  tias  been  passed  upon. 
Dr.  Balch. —  I  think  the  board  has  parted  upon  thait  quvstaoQ. 
Mr.  Oowan. —  If  by  mahiug  thi*  offer  we  are  to  be  precluded 
1  maldng  application  to  hIiow  that  thie  et^rch  fuctory  was  nivt- 
L  nuisance,  we  will  go  on  with  the  teetiioony. 
Dr.  Balch  read  the  oi-der  of  the  Governor  and  said  thai.  Uie 
ilure  of  the  expi>riment  would  not  pivclude  them  fimu  applying 
>  be  heard  on  the  question  of  the  nuiisance. 
Prtrf.  rei-kins,—  While  we  propose  to  cjirry  on  the  experiment^ 
I  I  mj-self  have  no  objection  to  it,  and  am  rattier  inclined  to 
I  that  you  may  abate  the  nuisance  in  that  way,  yet  I  do  nofe, 
M  to  be  held  reKiKnwible  for  saying  that  you  will  abato  thej 
mlaance  in  that  n-ay.     Vou  must  not  expect  to  immediat^y  abates 
there  is  a  certain  amount  of  matter  that  will  have  to  ferment  i 
e^f  out  before  you  get  rid  of  rhe  smell.     It  would  be  hardly  1 
r  tft  say  that  bet-auBe  Iflie  water  luw  some  Kmell  that  the  method 
I  Ml'.  Durywi  pivposes  to  adopt  u*  entirely  Hn*nicce«rful. 
;  the  people  should  have  a  little  patience  in  this  matt^, 
>  is  a  uioHH  of  matter  bh^ere  on  the  side  of  your  place  whtclL  J 
(  in  impo(»fible  for  you  to  get  rid  of.     It  has  gof  t*i  got  rid  erf  ] 
It  is  haixlly  fair  to  expect  that  the  next  day  after  the 
ment  that  all  the  smell  is  going  to  be  di8«pat>ed. 
Dr.  Balch.—  We  will  consider  tiie  matter  at  pwsenl  held  npen 

a  objection  in  made. 
Kr.  Oamptxll  aM);i-d  if  tJii-  B^Nird  was  n»l  goiog  to  fix  ;i  tiiu>>  for 
[  to  be  done. 


Dr.  Bolch  niilu-d  ubout  how  long  it  would  UUce  the  couifKtuy  to 
toiiMtTTict  the  \>i\tv. 

The  Pi"<Kideub  of  the  company.—  I  will  do  no  act  that  will  Imply 
in  tJie  remotrtit  di^gree  a  responsibility  on  the  part  of  the  company 
(or  odore  which  for  all  time  have  emanated  from  those  Hats.  We 
will  do  in  ;i  neiffhlwrly  way  anythicg  tluit  we  can  do  to  wiit  the 
prejudices  of  th^  people  about  tib.  If  this  ca»e  luid  gone  on  for 
toial,  we  would  he  able  to  pi-ove  that  the  odms  were  not  ouly  froia 
tile  flatu  but  were  such  as  arose  fi-om  the  bay.  We  can  proceed 
immediately,  am  pixtceed  to  put  in  the  pipe,  bat  we  do  not  tlo  it 
to  admit  tliat  we  are  abating  a  nuisance. 

Dr.  BakJi.—  The  nuis*ancie  has  been  established,  and  this  is  a  mere 
HUBpetwion  of  tJie  Governor's  order  on  the  reooniraendation  of  the 
Board,  as  recommended  by  counsel. 

Ml',  C^npbell  wanted  it  pei-fectly  understood  that  tliey  did 
not  ask  any  favor»  of  the  company.  This  was  a  matter  of  ri;;^ 
whiili  the  Sea  ClilT  jH-ople  claime*!  as  ii  matter  of  law  iiud  justice. 
They  :ippeali^  lo  the  State  lloanl,  and  the  Stjile  Boani  decided 
Witli  them.  Tlie  Glen  Cove  people  were  the  oni's  thai  wciv.-  askiai; 
favors,  they  were  the  under  dog.  They  were  bmught  to  a  point 
wheiv  they  weiv  obliged  to  do  a  great  deaL  They  nak  niodiltc*' , 
tion  of  the  Bitard's  i-etommeodatioiis  in  some  pailiculai-s.  We  d|K' 
consent  upon  conditiim  that  it  be  iloue  and  done  at  once. 

l)r,  Bakh  asked  how  sorni  tlie  worit  could  be  done. 

Mr.  Duryi*  said  it  depended  on  circumstances.  It  was  very  bo^ 
and  if  it  wan  necessary  to  go  back  lo  the  ancient  condition  of 
thiu;w  that  existed  theiv  Itefore  lliey  would  have  to  draw  the 
»«tfcP  off  the  mud  flats.  Tt  would  be  necessary  to  di-aw  tine 
water  off  in  order  to  get  the  conduit  in.  In  doing  that  it  would 
nnlumlly  lay  baiv  the  uiud.  the  coii'iequeiice  of  whicli  they  woidd 
not  be  responsible  for. 

80  far  for  the  effect.  The  time  i-equired  to  do  it  might  be  thrw 
month". 

Boiue  dilTei'en'e  of  opinion  arose  as  to  the  tiuie  nccessarj'  to  do 
the  work,  when  l>r.  Balch  announced  the  decision  of  the  commit- 
tee to  be  to  fix  the  time  for  the  completion  of  the  work  aa  the 
flfteenth  of  September,  1891. 
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■  sir.  fJowan. —  I  mippost*  we  ma^it  accept  it. 
|l)r.  Itelc'h. —  The  committee  will  report  its  action  to  flip  Hoani, 
I  tlie  Board  will  report  to  tlie  Governor,  that  upon  meeting  th& 
|bntestant«  in  the  case  at  Sea  Cliff,  a  proposilion  was  uiade  from 
e  company,  modifying  the  niaimor  of  the  discharge  from  the  fao- 
y.  which  was  csiii^ing  the  ntiisancp.  and  that  the  Hoard  allowed 
3  months  and  a  half  to  put  the  pipe  in,  and  rc-ironi  mended  a  sua- 
Klt^ion  of  the  order  till  that  experiment  had  been  ptwsod  'ipon. 
IIq  SH'cnrdance  with  the  report  of  this  committee  to  Uie  Slat« 
wrd  <if  IToalth,  and   the  action  of   the   Board  with   refei-ence 
reto.  the  following  report  was  sent  to  the  Governor  in  repan^to 
B  BUBpenston  of  the  previous  oi-der; 

Albabt,  July  9,  ISHl. 
lOn.  David  B.  Hill,  Goremor  of  ihf  Slate  of  New  York: 

-In  accordance  with  directaons  received  from  you,  dat«>d 

mo  tenth,  that  the  Btate  Board  of  Health  make  fnrtlier  iDyeeti- 

i  of  the  ("ilea  Cove  matter,  to  see  if  the  order  made  iigiiimit 

5  Imryea  (lien  Cove  Starch  Bfannfaetnring  Comi>a»y  Bhonid  in 

for  way  be  inodiHtd,  I  respectfully  report.: 

Tiat  the  Board,  at  a  epecial  meeting  held  at  Albany,  June  2*), 

.  appnintt^d  a  committee  consisting  of  ConimisRionors  Hillianb 

I'erkins  and  the  secretary,  to  iDvostignte  the  matter,  taJjc  tes- 

biony  and  i-eport  to  the  Board;  that  this  eommittee  did  visit 

L  Cliff,  liiiving  notified  all  parties  concerned  of  the  time  and 

a  of  its  visit  that  tliey  migiht  preseat  such  evidence  or  other 

IttemeDbs  as  sei*nted  to  them  best  bearing  iii>on  the  matter  under 

tigatJon;  that  the  parties  did  appear  before  the  cooinilttee  n( 

•  State  Board  at  ^a  Cliff  on  the  twentj-aixth  of  -Tmie;  that 

[  representative*)  of  the  Durvea  Glen  Cove  Starch  Mannfai^t^ir- 

[  Ooinjiany  *iTibiaitted  to  the  committee  a  proposition  looking 

:  the  abatement  of  the  nuisance,  whieh  upon  consultation 

ItJt  liie  expert  engineer  employed  by  the  Board  was  eon8idi;red 

f  of  trial;  that  the  cmnmitlee  agreed  to  report,  it  tavoruWy 

be  State  Board  of  Health;  and  that  at  a  meeting  of  tJie  State 

d  of  HeaJth  held  in  Albany  on  the  flret  of  July,  the  Board,  after 

iarioic  the  rt'pni  t  of  the  committee,  dii-ected  that  iJie  tiovenior 
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be  pequestM  not  lo  enforce  has  previous  order  on  the  Darjea  ( 
Oive  Starch  Maniifaeturing  Company  until  siicli  time  as  the  E 
Board  stiall  mlvise. 

Very  reapei;! fully  your  obedient  sc-iv;int. 

LEWIS  BAD:!n. 
Sec? 

In  Hrcordtince   >vith   the  i-ecommendations   in   tliis 
•Govemnr  issued  ihe  following  order: 


STATE  OF  XEW  YORK: 

EXECI'TIVK  Chamb] 

"Wlierens,  On  the  third  day  of  June  last,  upon  represent! 
and  recomniendations  mode  to  me  by  the  State  Board  of  I 
I  dfd  issue  an  order  dirpftinp;  the  Duryea  Glen  Cove  1 
Manufjicturirf:  rompany  to  forry  out  certain  presi^ribed  sug- 
gestions for  the  abatement  nnd  removal  of  alleped  nuisancea 
arising;  out  of  the  manufacture  of  starch  and  glucose  by  the  sAld 
company  at  Glen  C-ove,  Long  Island;  and. 

Whereas,  The  State  Board  of  Health  has  reported  to  Die  that 
after  subBequent  inventigntion  of  the  alleged  nuisances  and  after 
a  hearing  of  all  parties  in  the  matter,  a  proposition  looking; 
towanl  the  removal  of  the  nuisance  in  n  manner  different  fron^ 
that  prescribed  by  the  said  order  has  been  submitted  to  lliq 
Board  by  the  officers  of  said  company,  and  is  considered  by  said 
Boavd  to  ]m'.  worthy  of  trial;  and. 

WheT-eas,  Tlie  State  Boai-d  of  Flealth,  in  consideration  of  tbe 
aforesaid  facta,  does  request  me  to  suspend  the  provisions  (rf 
said  order  until  such  time  as  the  State  Board  of  Health  stuO 
Advise; 

Now,  therefore,  in  pursuanee  of  the  power  vested  in  me  aa 
OoveriKir.  I  do  declare  that  the  provisions  of  said  order  are 
liereby  suspended  during  such  time  (not  exceeding  the  period 
of  four  months,  howevi^r,  from  the  date  of  this  order),  as  in  the 
opinion  of  the  State  Board  of  Health  shall  be  sufficient  for  deter* 
mining  to  the  satisfaction  of  the  Board  whether  the  method 
aubniitted  by  the  officers  of  the  Dut^ea  Glen  Cove  St&rcb  Mann* 
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faotDring  Company  for  the  abatement  and  removal  of  said  ] 
ance«  is  a  satiafoctoiy  meajis  of  accomplishing  the  pnrpose  i 
ttlie  aforesaid  order;  and  I  do  also  direct  that  at  the  expiration  « 
ftfd  four  monijis  the  State  Board  of  Health  shall  report  to  i 
Rrhetlier  in  its  judgment  the  methods  employed  by  said  compai 
iftTe  accomplished  the  desired  object,  namely,  the  abatemei 
isd  removal  of  said  nuisances,  and  if  the  Jndgment  of  said  Boai 
that  the  methods  employed  by  said  company  have  abated 
Lnd  removed  said  nuisances,  then  upon  the  filing  of  such  rep< 
ritJi  the  Secretary  of  State  the  provisions  of  said  order  of  Juni 
,  1891,  shall  remain  suspended  indefinitely;  but  in  case  the  judj 
Inent  of  said  Board  as  shown  by  its  report  be  that  the  methoi 
mployed  by  said  company  have  not  abated  or  removed  the  laii 

inees,  then  upon  the  filing  of  such  report  as  aforesaid, 
lereafter,  the  provisions  of  said  order  of  June  third  shall  i 
iaae  in  force  and  of  full  effect. 

Given  under  my  hand  and  the  privy  seal  of  tiie  Stat^  t 
.  B.]  the  Capitol  in  the  city  of  Albany,  this  24th  day  of  Jul 
1  the  year  of  our  Lord  eighteen  hundred  and  ninety-o 

DAVID  B.  HILL.  ] 
By  the  Governor: 

T.  S.  Williams, 

Private  Secretary 


/ 


nvestigation  of  Effects  of   Proposed  Discharge  of 
Sewage  into  Mill  Creek  by  the  Town  of  Flatbush. 


By  ciiapter  161  of  the  Laws  of  1889,  sewer  commiesioners  wa 

tkUtliorlzcil  for  tJie  town  of  Flattiush,  who  proceeded  to  lay  t 

aul  construct  a  system  of  sewtTs  for  that  town,  the  outlet  which  vnM 

1  Mill  creek,  a  ade  channel  of  Jamaica  bay.     Numerous 

Idents  of  the  town  of  Platlajids,  adjoining',  complained  to  xiu 

tate  Board  of  Health,  through  their  counsel  Evarts,  Ghoate  aiM 

id  were  rec immcnded  to  prcpiiie  auH  jM-esient  a  pe1itiffl( 

}  Ae  board  of  health  of  the  toWn  of  Flatlands,  aAkiug  that  b 

D  tike  action  to  prevent  the  pi-oduction  of  the  antSpipated  nniaaoCC 

e  text  of  that  petition  is  as  follows : 

OHE   TIIE   BOARD   OF   UE-^LTH   OF   THE   TOWN 
n^\TI^\J^"D8. 

1  the  Matter  of  the  complaint  of  certain  of  the  inhabitants  c 
the  Town  of  Flatlands,  praying  for  an  examination  anilfl 
investigation  of  the  construction  and  location  of  the  FlatJ^ 
bush  sewer  and  the  outlet  thereof  in  Mill  Creek,  in  Jamaia 
Bay,  in  the  Town  of  Flatlands,  and  the  disposition  of  ttv 
sewerage  matter  of  the  Town  of  Flatbush  through  sud 
outlet,  and  praying  for  an  order  prerentiog  the  constnictioi 
of  such  sewer  and  outlet. 

ab  fM  Board  of  Health  of  the  Town  of  J^hithmds: 
I  The  petition  of  the  nnrtersigned,  on  behalf  of  Ihemsclres  :ui 

r  inhabitantH  of  the  town  of  Flatlanda,  respectfully  shows: 

[  PbW.  That  your  petdtionefB  have  been  for  many  years  and  noi 

I  Inhabitants,  and  many  of  them  lai^e  property  owners  of  tlu 

a  of  FlatJandB,  and  have  been  and  are  piTfecIJy  familiar  witii  ti 

later  ftpont  and  shore  linee  of  said  town,  and  with  the  adjoinlnftl 

vters  of  Jamaica  bay. 
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Bownd.  That  cluipter  ICl  of  lihe  Laws  of  1889,  i-ntitLi]  ".Vii  Act 
111  relatifm  to  local  imjipovemcnis  in  the  lowu  of  Fliitbusli  and  the 
ac<iuWtion  of  tlie  ri|rlit«  of  »  plank  road  coiiiiHin,v  in  snid  towu," 
aiitihurizt«  Uie  consrtruotion  by  rtip  atroeti  and  sovct'  (-oinniiwuoavra 
o(  tile  town  of  Flatbush,  tcfp  wboiK>  ereation  and  ii]i{>ointtneDb  said 
act  ]>po\ides  of  a  w-'wcrage  system  for  said  town  to  discharge  ihe 
aeweniKi'  msnttn-  of  said  lown  into  lid<-  watw.  That  Kiid  act  d'»c« 
no*  in  any  it'siK-ct  provide  fm-  iih<'  nirthod  of  roiiHlniction  (>t  the 
Bewer,  op  for  the  locjition  of  its  outlet.  ex«iTi'  in  Ihe  following 
general  language  ta  be  found  in  ttection  4  of  said  Jict:  "  Hnt-h  com- 
tni»(ioner«  whall  derise  and  make  a  plan  for  building  on*-  or  more 
trunk  sew<iB  to  tflJie  and  di»chiirge  the  wewage  malilw  In  wich  town 
Into  the  tide  water."  That  the  whole  mattCT  of  the  conivtrucUOQ 
and  of  the  loeatrion  of  the  outlet  of  «iid  sewer  for  Ihe  diKcharge  of 
ench  Rewerage  into  tide  water  is  in  no  way  iv^iilated  by  naid  act, 
and  that  thei-e  is  no>i!tiing  in  tlie  Icttjis  of  said  act  which  in  ijaj 
way  liinite  the  iwm-er  or  conti-ol  whicli  wonld  olhiTWit*  be  excroioed 
by  this  Ixiard  (jver  the  coujrta'netion  of  said  sewer  anil  iiw  outlet; 
within  the  limits  of  the  town  of  Flatlande. 

Tlin-d.  That  piH-siianit  to  Ihe  temm  of  t*aid  aol.  and  in  the  cosnse 
of  the  conwtnii-tion  of  said  sewer,  miid  rouimie*(ion««  luive  tiled  hi 
the  office  of  Ihe  clerk  of  Ihe  county  of  KiiigH.  a  plan  i>(  said  aewOF. 
Miat  the  town  of  Flatbuali,  whose  xewa^e  is  to  be  conveyed  to  and 
dlsoharj^ed  into  tide  water  by  the  sewer  thus  lo  be  c(ni«truoteit  ll 
A  'town  containing  nearly  15,000  inhabitants.  That  a*'cnrding  to 
Raid  plan  the  sewage  matter  of  «aid  town  ib  to  be  conn-yed  IhrouRh. 
A  brick  main  H»wer,  sixty-six  incJien  in  dianH-tier,  constnicti-d  in  and 
thToiiffh  Flalbii^h  avenue  in  the  lowna  nf  Flatbush  and  FlatluodB 
to  liie  shore  line  in  the  town  of  FlatJands,  and  thence  for  a  distance 
0(  aWml  Ihirti-en  liundi-ed  feet^  llinnigh  a  woodrn  trunk  >n-  out^iU 
•ewer.  who»<'  dimensions  aiv  four  feeti  by  five  itnd  onehalf  feet, 
Willi  a  flat  bottom,  acrotw  the  marsh  land,  which  i»  wulmier^ed  at 
hlgli  wafer,  lo  a  i>oini!  on  wlial  is  known  as  Mill  civek,  wKei>;  tlie 
outlc^l  of  said  sewer  for  flie  dtM*Iuirge  of  asud  s«>wage  is  to  bd 
locoli'd;  nnd  lliat.  said  sewer  has  aJntidy  been  tximpletod  ro  a  point 
witliiu  a  shoi't  distance  of  wuch  shore  line  and  will  soon  l»e  ready  for 
use;  that  said  Mill  creek  is  one  of  Hie  nunu'rous  naiTow  cttannels 
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^'Vitli  very  shallow  ImnkB  extonding  Umnigh  the  luarehea  whto 

,  the  town  of  l-liitlnndu  oii  the  west  Hi(h>  (rf  Jamaica  bajA 
bfNtl  the  channel  of  said  crtt-k  is  extremely  nanvw  and  cti'cultouj 
,  contains  little  wvei'  four  feet  of  waiter  at   inrsin   low   lidei 
t>  on  each  side  of  the  Ki.id  oit^k  lire  large  area*  of  low  land  i3 
kit  water  meadows  cy\i>red  wilt  a  thick  gnnnh  of  sea-grasB,  wilic 
wlands  are  alternatel.v  exposed  and  covered  more  or  lers  b,v  tUli 
:  the  sea  gva^  howevt-r.  being  eiitiivl.v  eobinerged  only  duri 
during  brief  p^-iods  of  cxtiaoiilinaiy  high  lidi'^e.     That  at  thepM 
i  oul<let  or  t<?nniniin  of  said  newer  the  genet-nI  direction  of  Uiaj 
tanel  of  said  Mill  civek  is  at.  an  angle  of  45  degrves  witJi  t 
&  of  the  sewer,  and  rune  In  an  irregular  course  for  iihuit.  rtjtt^ 
set  to  OarrittBon'a  creek.     That  this  latter  i-n^-k  is  also  shnllv 
1  it»  general  direction  is  at  an  angle  of  ab'nit  fort>-flve  degree 
Vith  said  mill  creek  and  that  it  runs  at   tlial  angle  for  aboiri 
)  feet  to  Dend  Horse  inlet  which  is  IxHtween  Coney  Mand  i 
ren  Island.     That   from   the  mouth  of   Deiid   Horse  inlet   I 
I  nboitt  it.OOO  feel  to  lln'  o[ieD  sea  t>ut8idK  of  Rockaway  Beaefi, 
ist  above  the  proiMised  scwer  outlet  said  mill  crecK  dxteni 
erly  through  the  marBlies  and  lowlands  for  about  ■ 
:  to  an   old   dam,   where  a   tide-mill   fomierly  stt)od.       Tliafl 
I  the  narrow  sluiceway  at  that  point  then-  is  some  alight^ 
Hter  connection   with  the  open  waters  of  Jamaica   bay  at  l 
ince  of  about  0,000  feet,  and  through  a   let  work  of  irrcgubiBl 
channels.       That   this  upper  or  northerly  end  cf  iia)4i 
1  creek  i;*  to  all  pnulical  intents  and  purposes  a  cul-dt-sao  c 
I  end.     That  the  general  character  of  the  inwhmdfl.  and  < 
I  tdiantiels  Ihningh  tlie  same  as  aforesaid,  is  shonii  U|>iin  ibefl 

I  of  the  I'nited  States  geodetic  and  roast  siirvi-y  cnverlnjj 
[  parti'idar  )K>rliun  of  Jamaica  ba,v  here  in  iiuestion,  vhi<4 
(  ni-e  n'f'-rri'd  to  and  made  a  part  of  this  petition.    Thai 
I  to  proposed  ro  discharge  the  crude  and  nnpurified  sewage  of  thfl 
n  of  Flathiish  into  said  mill  creek,  through  said  proposed  on(>l 
;  and  that  a  nmgh  eslinuite  will  show  that  the  faecul  matlerjl 
s  of  a  population  of  nearly  15,000  inhabitants,  which  It  lun;] 
anumcd    that    the   town   of   Flatbush   now    contains   wonid] 
1891.  U 
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amount  to  upwards  of  one  and  a  half  tons  per  day,  and  upwards 
of  500  tons  per  annum. 

Fourth.  Tha.t  should  the  outlet  of  said  sewer  be  locnted  as 
proposed,  it  will  constitute  an  absolute  and  intolerable  nuisaoco, 
as  against  the  inhabitants  of  the  town  of  FlaUands,  Irremediable 
ae  long  as  said  sewer  shall  be  used  with  said  proposed  outlet, 
and  will  unquestionably,  in  ,\oHr  jietitioners'  judgment  and  in 
the  light  of  the  common  experience  and  knowledge  of  all  persons 
familiar  with  the  locality,  greatly  injure,  to  say  the  least,  tke 
interests  of  health  and  life  among  the  peoplo  of  the  town  of 
Flatlands,  and  of  the  adjoining  communities  >>ordoring  «u  that 
portion  of  Jamaica  bay;  and  that  the  construction  of  siiid  bl-wct 
and  its  outlet  as  proposed,  within  the  limits  of  the  town  of  Flat- 
lands,  as  aforesaid,  is  a  cause  of  danger  and  iiijurv  to  life  and 
health  within  the  limits  of  the  to^vn  of  Fhitlauds  and  to  the 
life  and  health  of  the  inhabitants  thereof. 

Fifth.  That  there  is  absolutely  no  question  among  pcojJe  having 
any  knowledge  wliatsoever  of  the  locality  and  of  Jamiiicri  bay, 
that  said  Flatbuah  sewer  with  its  proposed  outlet  will  be  oT 
damaging  nuisance  almost  niinous  to  the  interests  of  health  and 
life  in  the  adjoining  eomraunities  of  the  town  of  Flatlands,  and 
that  should  said  street  and  sewer  commissionei-s  and  said  town 
of  Flatbusli  be  permitted  to  construct  said  '>ewer  and  outlet  us 
planned  and  proposed  as  aforesaid,  in  view  of  tJi's  i'lnbonttC 
character  of  the  general  sewerage  system  thus  lo  be  constructed, 
it  would  be  a  much  more  difQcult  matter  to  nbate  th<-  nuisance 
when  thus  fully  constructed  and  located  than  to  prevent  its 
Construction  as  proposed,  as  a  oause  of  danger  and  injury  lo  the 
life  and  health  of  the  inhabitants  of  the  town  (f  inatlands. 

Sixth.  That  in  order  to  verify  tlie  cornmon  Icnowiedge  and 
belief  in  respect  lo  the  danger  to  the  public  lic.ilth  arising  out 
of  the  construction  of  said  sewer  and  its  outlet  as  proposed, 
there  has  been  made  at  the  suggestion  and  request  of  your  p.'ti- 
tioners  by  experts  in  sanitary  science  and  civil  engineering  a 
most  careful  and  exhaustive  examination  of  said  sewer  and  its 
method  of  conBtnicfion,  and  of  the  entire  portion  of  Jamaica 
bay,  adjoining  the  town  of  Flatlanda,  into  which  sai'l  wewage  it 
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ifl  proposed  shall  be  dischar^^fd  nn  afont(»iil.  'I'hiil  ftirfriil  iiii'l 
daborate  experiments  to  dernouHtralf.'  thf;  nituliH  of  Mu-  «1)m«  Iimm/i* 
of  said  sewage  aa  proprjH^^l,  hav^f  Viif<rii  miul^r  hy  Mdd  fXiHi'tm,  mh\ 
that  the  result  of  such  exaininafiorj  hy  mii^J  ^xiiiVa^  \n  itt  nm 
&rzn  mc'Si  €Aiiphatically  the  jud^^n^'rir.  aud  MU't  of  yiur  ff^Uijon 
erSb  as  aforesaid,  that  The  oorji«tricfiofj  of  4;jid  -k-a*/  m  ,i  mmi-j' 
of  dAFig^  and  injurr  t/>  tL^r  ]if';  aiid  \»^ri$\Ui  <*f  mf  .iifi;if/i>  lyiiit 
of  ii>e  M'WT;  vf  FLtdiiU'la.     T:i;ii  ai%  ;»  r^^-ii^  '/?  ■;/•  *  /yt.ti.  n*n 

a^T-'r'f  ^tIL' : : ^ -1  -^  vf  *«^ - V ri   -••. l--:.  .<  i; '> -i  •■^■:, .:,'/    .   ■  '. .:,  ff,f\ .v/. 

r:  '-=^  leri.   :-:ci'-.i-*-:'-i.*.r-:   "•.•r;.  ..v:    , -.■-fc^-.w*'.^.    •■...     ...   ?x. -/-. .    ..■.  ; 

fkitL'i  iLiLTTr-r*    t^»* /i^x^'::^-'.  *:■.•::.   -^^^^  *.^vi^    :.*    »    :,    -.  -    ^ 

iL±~rfr*    iL*-.:i.L_"j:'^i  'i^r:*'-1  :■.•::.    *■     Ait  _;»v.»>i^j*. -c    v     /■ ^.  •  • 

:tf   :«r:-lLl.  Z2i*r.rii :    (f  iti.v.^-   -..    ■:^-   .r^r.   t,i-^     *         j     ■■..■.    .  ■-, 
n.  «4_ji  2L_11    '  vr-T-L.    i.iii    v...     :  i^'v    •.ft.-,    vi.'j  i- 1  ' '.    . '.r,    *■.■•■■.•', 

srett:*.    LliL   lij-i'*    >-••.••••:-:     ii       \\'    \  liti    iV***^     ^»"      " '*  •    • 

"lli^    Umii-r'' "1:*    ♦sriilit-iii."'.      i.Ii*      :i       .U-     •;■■-»       •'  .       ■         .       ..// 

"Iiin.    st   fciijl    •-^v  iii:-     ::ji:     -■>      ■.•-    •;.»:■     -'*••  i  ^i  .     •      .  ,, 

-^]^fi««f»«-l    vll     •.'r-Ti:-  ..     ■■•..:■•  •-     .;•;...*■.-:.•         ,.  -  ..•■       •    .•     * 

f'lrit^*^  ill: I.   iiwL/»->    -•    ..»•    ;■-   .  ;i*    .'-:     '  ■  ,  r 

if  *«iiji   :-i.::.-f     ■■     ■  ^       .   .    --      •     '  •-- .  '  .  - 
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of  dan^fr  ami  injury  to  Uiu  public  health;  but  that  bcforp  any 
said  wwHge  niattpr  could,  vveu  in  the  event  of  thp  flUiiig  up  of 
the  said  channel  nnd  cpeek  as  aforesaid,  reach  the  upcn  -ea, 
beyond  Di^ad  Horn*-  fnlet,  it  would  necessarily  oscilhite  to  and 
fro  in  said  .Mill  creek,  a»  well  as  fui-tiier  down  In  Garrictiwu'tf 
and  Johns  creoks  as  aforesaid,  and  would  reiaain  in  lhe«e  aod 
other  lateral  and  circuitoua  channels  wliich  exist  in  this  portion 
of  Jamaica  hay,  a  very  long  time,  in  a  putrefying  and  stale  eondt* 
tion;  that  the  prevailing  winds  iu  summer  are  from  the  south  and 
eoutheotit.  and  that  therefore  such  stale  and  putrid  sewafje  would 
necessarily  iwiUiite  the  air  of  the  entire  neifrhborhood  for  long  dta- 
tanres,  to  the  sroat  injury  of  the  health  of  Ihe  inhabitnnta  of  the 
adjoiuin^;  coinmunities  of  the  town  of  FlatJands. 

8<?veMth.  That  your  petitioners  and  the  other  inhahitnnis  of  the 
town  of  Flallaiids  have  been  aecuetoraed  to  cnltivate  oyster  beds 
in,  and  to  Inithe  in  and  to  take  fish  fi-oni,  the  waters  of  Jjunaioc 
bay,  and  to  use  Ihe  same  for  boating  purposes,  and  have  ^'a]nable 
^hing,  bathing  and  boating  rights  and  privileges  therein,  ami 
hai*  exiR'Uded  large  sums  of  money  in  preserving  the  stime,  and 
that,  should  the  outlet  of  said  sewer  be  located  as  aforesiiidt  the 
fllllug  up  of  thai  jioilion  of  Jamaica  bay  with  the  putrefying, 
crude  and  stale  sewage  matter  from  said  sewer,  wUl  nfcessartly 
and  unipiestionably  result  in  the  total  destruction  of  all  flsh  life 
in  said  walcr»,  or  in  the  driving  of  the  flsh  into  other  and  healthier 
wstepR,  and  will  necetisarily  dt-stroy  said  i-ightt*  and  privilege* 
in  said  ciydter  bills  aud  said  right  of  bathing,  brwtlng  and  dshi)^' 
belonging  to  your  jtelilioners  and  the  other  inhabitants  of  the 
said  town  of  Flatlands. 

Eighth.  That  the  construction  of  said  sewer  and  oulb-t  is  u 
cause  of  danger  and  a  matter  detrimental  to  the  public  healtll 
in  the  town  of  Flatlands,  and  that  the  town  of  Flatbush,  and 
Henry  Jli-«tciburg,  John  1).  Ilanolf,  James  Ryan,  Howard  T.  Mont- 
gomery and  William  Brown,  who  are  the  street  and  st-wer  com- 
missionera  of  said  town  of  Flatbush,  apjK^inti-d  and  acting  as  saiA 
nnder  said  act,  are  the  occupants  of  the  premises  whereon  audi 
matter  so  detrimental  to  the  public  health  exists  as  itforesald; 
that  prior  lo  the  planning  and  construction  of  said  sewer  and 
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Imitlet  as  aforesaid,  the  town  of  Flatbn^  aod  said  street  t 
wer  commissioners,  iis  your  petitionere  are  informed  and  beUevt 
1  not,  nor  did  either  or  any  of  them,  make  any  proper  hr  »tber  ' 
Einrestigation  of  the  locality  where  said  outlet  is  to  be  placed  a» 
Ijlforesaid,  for  ihi-  pui-poae  of  determining  whether  or  not  sacb. 
FHocality  is  a  jiroper  one  for  that  purpose,  or  wliether  or  not  such 
Ltintlet  and  the  constnictioD  thereof  will  be  a  uanse,  of  danger  and 
lojnry  to  the  health  of  the  inhabitants  of  the  town  of  Flatlandaj 
PniAt  yonr  petitioners  are  prepai'ed  to  establlsli  and  pro\e  to  the 
fttiiifaction  of  this  Board  the  allegations  and  the  matters  of  fact 
t  forlh  in  this  petition,  and  do  hereby  offer  to  produce  prop»  . 

(  thereof  before  this  Board,  at  any  meeting  thereof  which,  may 

!  colled,  and   whenever  an  opportunity  shall   be   furnished   U^.2 

tar  petitioners  to  demonstrate  the  truth  of  the  allegaUoils  t 

I  petition,  and  that  there  Is  ample  judicial  precedent  for  tiiim 

which  your  petitioners  ask  this  Board  to  take  hereon. 

Ninth.  That  your  petitioners   therefore   complain  of  Ihe   c 

'action  of  said  sewer  and  the  location  of  the  pn}i>uHed  >Hitte&  ' 

\  as  aforesaid,  as  a  matter  detrimenfaJ  to  the  pulilic  heal 

1  the  town  of  nalJauda,  and  as  a  cause  of  danger  and  injury  ti^ 

^e  and  hi>alth  within  the  liiiiits  of  the  town  of  Flatlands,  and  (tf-f 

9  lite  and  health  of  the  inhabitants  of  said  town. 

Wherefore,  your  i>etitionera  pray,  on  behalf  of  themselves  e 

t  aU  other  inhabitants  of  Ihe  town  of  Flatlanda,  that  tliis  Boanl^ 

,  nnder  and  pursuant  to  its  general  i>ower  and  authority.  tak( 
ngni^nce  of  the  interests  of  health  and  life  among  the  ]>eople  (t£l 
be  town  of  Flatlands  as  aifected  by  the  conatmction  of  said'l 
wwor,  and  the  location  of  the  proposed  outlet  thereof  in  Jamaio&v 
■,  in  said  town  as  aforesaid;  and  that  this  Board  wiil  exarali»l 
Iota  the  questions  arising  out  of  the  comftmction  of  said  sewfapw 
t  of  the  outlet  thereof,  aB  matters  aflectii^  the  interests  of] 
ilth  and  life  among  the  inhabitiinta  of  siiid  town,  and  aa  4 
■,IUK  of  danger  and  injury  to  the  health  and  life  of  said  inhabt- 
;  and  that  this  Board  will  make,  and  will  enforce,  if  necee- 
',  by  the  injunction  of  a  competent  court,  or  by  other  judicial  J 
,  such  wders  and  regulations  as  may  be  required  to  I 
iTont  the  construction  and  location  of  said  sewer  and  its  outlet. 


^^^n^^^^TvS^^Svm 

i^kSo^^^h^^^^^^^^^^^ 

^H     and  die  use  thi>i-e.>f.  for  tiie  dispogicioE  of  the  sewage  of  the  town      | 

^^H     ot  Flatbush,  no  proposed,  an  a 

matter  detrimental  to  the  publk      ■ 

^H     health  in    the  siiid   towD   of  Flatlan-la.     And   to   this  end   your      ■ 

^^M     petilioncre  pray  tliat  this  Board  will  assign  a  time  and  place  for     fl 

^H      the  hearing  of  this,  .vour  i»etitioners'  complaint,  and  such  evjdenci!      1 

^H      ■«  your  petilionen*  may  then  be  able  to  protlnce  in  support  thereof.      1 

^^m                    Terence  F.  Curley. 

D.  Whelan.                               ^^fl 

^H                    Walter  Van  Wyck. 

C.  G-rane.                            ^^^^| 

^^P                    Frederick  Vanbycb. 

John's.                                     ^^^^M 

^^V                      Anthony  (^rraef. 

^^^1 

^^^                      Jamra  I'.  Ifnbbni'd. 

^^^H 

^K                     'IHniuthy  I.  Hiiblxu^ 

Smith  Watt'i.                          ^^^^| 

^H                     Albert  U.  Van  Hi-uot; 

John  Watts.                             ^^^^| 

^^H                   ^^drew  Ditnia». 

Patrick  Grace.                          ^^^H 

^^M                    IN'icholajj  W.  Brown. 

William  I.  Koowenhoven.      ^^^H 

^M                   H.  A.  Hubbard. 

John        Bush.                           ^^^H 

^^H                    John  A.  Vanden-eer. 

John  L,.  Ryder.                        ^^^^H 

^^H                    Charles  Vanderveer. 

^^^1 

^H                    Edwin  Steinbrit'h. 

John  AbramK.                           ^^^H 

^H                     Etlward  l[omhoslt>J. 

William  Raynor.                       ^^^| 

^H                   H.  ilombostel. 

WiUitt  Bnynor.                        ^^^H 

^H                     Alfred  Wiehl. 

Charles  Baynor.                        ^^^^B 

^^M                     Euyene  Widnian. 

Theodore  Bergin.                     ^^^| 

^H                      p.  T.  Coleman. 

John  Erzinger.                         ^^^H 

^M                      L.  W.  T.  Coleman. 

J.  B.  Hendrickson.                 ^^^M 

^M                      A.  B.  Coleman. 

W.  H.  fiowenhoven.               ^^^^| 

^H                      J.  M.  Coleman. 

Jolui  Fleming.                         ^^^^| 

^B                      E.  Hornbostel. 

Killiam  Iluffmire.                  ^^^^| 

^H                       James  Kelly. 

JameH  Smallmaii.                    ^^^^| 

^M                      John  R.     Lott, 

Patrick  Heffermen.                 ^^^H 

^ft                      Simon  H.  Lott. 

John  C.  Ciirstm.                    ^^^^| 

^B                     William  HutTmire. 

M.  Vose.                                 ^^H 

^1                      Harley  Men^. 

Daniel  Hutrmire.                      ^^H 

^H                      Cteor^  Kennington. 

HiiHimtre.                     ^^H 

^1                      Frederick  H.  Merry. 

William  HufTmire.                  ^^^H 

^K                     John  KHvanauKh. 

Kraft.                    ^^^H 

^H                     lAvirencu  HulTuiire. 

H.  Lott.                         ^^^1 

State  Boakd  of  Ukalth. 


I'atrick  Malaney. 
Eugene  Fitiigeralii, 
William  Bush. 
^\'illiam  SliepiiaiiL 
Michael  Looney. 
Oliver  B.  Strickland. 
Joahtia  vStaffitrii. 


Jurien  Lott. 

Byron  Whitcomb. 

Jam«8  L«irj-. 

Cornelius  W.  Bennett, 

Cornelius  H,  Dwyer. 

Paul  Fehr. 

Geo.  M.  Janvrin. 
William  R.  Vim  D^'ke.  Ileinrieh  Hoffmun. 
Lawrence  ITealin. 

EVABTS.  CHOATE  &  BEAMAN. 
Attorrieya  for  PeUtwnere,  52  Wall  St.,  New  Yuri  Cihj. 

3lTT  AND  COCSTT  OF  New  YoKK,  fS.  .' 

Terence  F.  Curley,  being  duly  awoi-n,  deposes  and  saj's  thai  be 
i  of  the  petitioner»  in  the  fow'^ing  petition,  ihat  he  has 
IbhtKribin)  the  said  petition  and  haia  read  the  same  and  knows  thft 
Eeonfents  thereof;  that  the  same  is  ti-ue  to  his  own  knowledge 
rezc4:pt  na  to  the  mattere  therein  stated  to  be  alle^red  on  informa- 
^  tlon  and  tielief,  and  as  to  tho«e  matters  he  believes  it  to  be  true. 
TERENCE  F.  CURLEY. 
BHorn  to  before  me  this  twentjV-eighth  day  of  July,  1891. 
T1108.  T.  Sherman, 

.Vot'vy  PuUic,  Westchester  Co.  (with  cert,  in  JV.  T.  Co.).   , 
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I  Additional  Names  Protesting  Against  the  Discharge  of  Flat'J 

bush  Sewer  in  Mill  Creek,  Flatlands  Bay. 


William  Wnrren. 
Richard  Warren. 
Isaac  Warren. 
Richard  Huffmire, 
Rolwrf  Small  man. 
Edward  Warren. 
Benjamin  Rantua. 
David  Small  man. 
John  Barlow. 


Conrad  Brenker. 
John  D.  Glander. 
A.  V\'.  fikidmore. 
Richard  McAvoy, 
John  H.  Nolan. 
Carl  Ivers. 
Thomas  Yerks. 
William  Van  Houten. 
Bermil  Van  Houten. 
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HiLuiui'l  Hutlnjii-e, 

^^H 

TTeui-v  Oltepstedtt. 

Ja«ob  C.  Humph.                  ^^^H 

Slaptin  R.  Wanser. 

Joseph  Krier.                         ^^^H 

Jolm  Jfoore. 

Frederick  Krier.                       ^^H 

Solomon  Mac.v. 

Richai-d  V.  Remsen.                ^^H 

George  MorrelL 

Henry  Lott.                               ^^H 

Betnacu  Wunaer. 

Daniel  Rowland.                      ^^H 

Abiain  Wnnst-r. 

Frank  8.  BneU.                        ^^H 

Albert   Wfinsi-r. 

Peter  Orott,                              ^^H 

Ham.  Kumph. 

Isaac  Reinman.                         ^^^^| 

John  K.  Venice. 

W.  S.  Tromed.  M.  D.               ^^M 

JIai-lin  ^'au  Dyke. 

Charles  McCrodden.                 ^^H 

All^erl.  Van  Dyke. 

Tunis  Durhmd.                        "^^H 

Ii-a  Matliews. 

Cbristiaji  Kruft.                    ^^H 

.Vlbert  X.  \'aii  Dyke. 

Edward  Krurt.                          ^^H 

John  Bennett. 

Joseph  C.  Ki-uft.                       ^^H 

Peter  W.  \^fln  Dyke. 

John  Knift.                               ^^^H 

dorneliiifi  ^liite. 

Jolm  F.  Uteaman.                      ^^^H 

John  Wliire. 

James  M.  Mi-Hugh.                 ^^H 

W.  U.  Diiinh-y. 

Stephen  Oosline.                      ^^H 

William  H.  Raynor. 

UiL-hiird  Wanser.                     ^^^| 

Thorn  a  B  Powers. 

Henry  Smith. 

Abraham  Waiisor.                  ^^^H 

Eoberl  L.  Crooke. 

Charles  Voorheea.                    ^^^H 

G«)Pgo  Haynor. 

Joel    Carman.                           ^^^H 

Van  Dyke  Tindall. 

Elbert  Ahrams.                        ^^H 

P.  Raynor. 

John  H.  \'an  Hon  ten.            ^^^H 

Charles  Jogle. 

John  Bomeken.                         ^^^| 

Paul  Sohldee. 

Jamei^  Hall.                             ^^^H 

Daniel  T.  Wright. 

Ladwig  Klee.                           ^^H 

C.  S.  Parker. 

Adolph  H.  Haaok.                  ^^^| 

T.  P.  Delia. 

Clairo  Kapf.                              ^^H 

Martin  Gninan. 

Henry  W.  Sclmieelk,  Jr.        ^^^| 

Jolin  Smith. 

Henry  C.  Qimritlas.                 ^^H 

WUliam  Henrj-  Matlieii- 

a.  WUliam  Von  Ahneo.              ^^H 

WiUiam  S.  Ford. 

Aug.  ^'on  .Uiuen.                    ^^^| 

William  H.  Vreeland. 

William  Biggs.                         ^^H 

^^^^^^ 

m^.-M 

^^^^^f                   Statk  Boaho  of  Hkaltb. 

iia^^l 

^^^^^KFted.  Huhe. 

H.  Mogher. 

^H 

^^^^^H  Isaac  H.  Davis. 

Geo.  J.  Uixon. 

^^^1 

^^^^V  F.         iioebleder. 

Jamea   Dickson. 

^^^1 

^^^^H  William  H.  Kogt^rs. 

James  (1.  Bognrt. 

^^1 

^^^^B  E.  W.  Keomnn. 

John  O'Bri™. 

^^^1 

^^^^^1  R  Johnson. 

John  Yerks. 

^^^1 

^^^^^P  G.  Johnson. 

Henry  T.  Bizly. 

^^1 

^^^^^    H.  nofferman. 

Joseph  Biggs. 

^^^H 

^H              Andrew  C.  Imangbt 

Edward  Kohieilein. 

^^^1 

^H              John  K.  Brundiige. 

Emil   Schiellein. 

^^1 

^^B              John  F.  Schmette. 

John  Wright. 

^^H 

^^^             Henry  A.  Lenikeu. 

Steve  Hanemy. 

^^^1 

^^^^^   C1iri»tiiin  Qiiiii-itius. 

James  Fn-estora,  Jr. 

^^H 

^^^^^k  0«orge  R.  Krier. 

Abrara  M.  Reraken. 

^^H 

^^^^VlFrederick  W.  Lemken. 

Wm.  0.  Davis. 

^^M 

^^^^^V  John         Van 

Geo.  W.  Gosline. 

^^^H 

^^^H  John  H. 

Charles  Cui-dheU. 

^^H 

^^^^HDat-id  Schaaf. 

F.  Winterbcrg. 

^^H 

^^^^H  John  H.  Bogart. 

Geo.  Voorhees. 

^^H 

^^^B  Albert  Weber. 

Abrani    Voorhees. 

^^H 

^^^Bwilliam  N.  TlnMale. 

C.   D.   Bebensee. 

^^^1 

^^^^H.John  H.  Schmeelk. 

Peter  Schmeelk. 

^^^H 

^^^^B  Biboth 

James  Ruland. 

^^^1 

^^^^^K  Daniel  J.  Van  Houten 

.  H.   F.   Howell. 

^^1 

^^^^B  Geo.  W.  DixoD. 

W.  H.  Smalliog. 

^^^1 

^^^H  J. 

David    Faust. 

^^H 

^^^^^P'Chas.  Seaman. 

Charles  H.  Manz. 

^^1 

^^^^^Kjohn  Schumacher. 

Ferdinand  Moller. 

^^^H 

^^^^BWalter 

8amuel   D.   Elbert 

^^H 

^^^^Boharles  E.  Allen. 

Geo.  Brown. 

^^H 

^^^^^BOeo.  A.  Morrison. 

C.  H.  Kram-^r. 

^^H 

Richard   Yonmann. 

^^H 

^^^Hh.  Pitzep. 

Prank  Feith. 

^^^ 

^^^^^BpOeo.  AbramB. 

Geo.  W.  Davis. 

^^^1 

^^^^^^H%.  Smalley. 

WUliam    Biggs. 

^^H 

^^^^KMathltui  Gore. 

John    Biggs. 

^^H 

^^^^^^  T.  Corrlgan. 

Geo.  M.  Tonng. 

^^H 

^r  1891. 

^^B 

^1 

r 
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John  (jrimiua. 

Itenjamin  Itydei.                  ^^^^^| 

W.  A.  I'etsft. 

John  Whittaker,                  ^^^^| 

O.  L.  J  on  ^8. 

James  Uellars.                      ^^^^H 

Frank  McUue. 

Williuni  MorriBBon.               ^^^^H 

jVHiert  Carman. 

U.                            ^^H 

ijarrie  H.  Carman. 

MclAmald.                ^^^| 

Jnrai'B  H.  Serene. 

Britisted.                        ^^^^| 

John  Mathews. 

a.   Luelmer.                     ^^^| 

William  Begg. 

^^^1 

Alfreil  J>UiIliiis. 

A.  Chapman.                  .  ^^^^| 

James  I'owell. 

W.  K.  Chapman.                  ^^^| 

John  W.  Htubbs.                  ^^^| 

Martin  Moirisson,  Jr. 

Otto  Btoll.                              ^^^1 

Martin  Morrisson,  8r. 

John  J.  MeCreddan.              ^^^H 

John  11.  Ahraaifi. 

John  Garrison.                       ^^^H 

Vi.-tor  While. 

George  Keed.                          ^^^H 

Elmer  E.  Abrama. 

William  lU-ed.                       ^^H 

Joseph.  SlcCreddan. 

Peter  Jaekson.                       ^^^^H 

John  J.  McLoughlin. 

Simon  Johnson.                     ^^^^H 

J.  It.  Brown. 

^^^1 

John  H.  Bogart 

Henrv  Qarrlaon.                   ^^^H 

John  A.  l>enton. 

John  n.  Bead.                     ^^^| 

Chiirkw  firihvell. 

Hiuiuiel  J.  Fet^son.         ^^^H 

John  F.  \Miit.'. 

James  Ferguson.                   ^^^^H 

tieorgi'  tianlin. 

William  Knipe.                     ^^^^H 

I-^red.  0.  Fiuher. 

Henry  K.  Hiighee.               ^^^H 

\Vm.  W.  Carman. 

Henry  L.  Guiler.                 ^^^H 

John  MoiTieson. 

James  Cannute.                   ^^^H 

t'harles  Morrisson, 

Michael  Buckley.                  ^^H 

David  Voorle. 

Robert  Kithoart                    ^^H 

William  Gorlin. 

Charles  Ketellas.                   ^^^M 

Walter  C.  Denton. 

James  L.  Savage.                 ^^^H 

Samuel  Carmin. 

Louis  Deiner.                        ^^^H 

William  Rji-der. 

William  Stiepe.                     ^^H 

Carl  Peere. 

^^H 

WUliam  A.  Davis. 

H.  M.  Storrer.                        ^^^| 

a 

8.  E.  Abrama. 

^^M 

State  Board  of  Health. 

The  T!".ird  of  Heallli  of  the  Wwn  of  Flatlamls  i-ppliixl   ro  th/ 
petition  ttipoii^li  their  counsel,  as  follows: 

Morris  &  Whitrhol'se,  1!'3  Montagbk  St., 
'Brooki.ys,  August  20,1^91. 
f-'tSTeasrs.  Evarts,  Choate  tk  Beaman: 

OtiiHwii««i. —  Referring  to  the  petition  of  some  of  the  citiscjiit  otj 
I ^atlands,  addi'esed  to   the  board  of  liealth  of  tli.it   town,   vm^ 
.  troold  Rlate  on  behalf  of  the  board  tliat  they  have  ciireftilly  r 
I  and  cousidered  the  same  and  altliongh  they  concur  in  the  opic 
\  tberein  expreeeed,  that  the  eewer  in  question   when  complct 
E  and  put  into  use  wiU  create  a  nuisance,  they  are  onuble  U)  1 
■  '"Trheretn  they   have  any  power  to  act   in  the  premisos  until  I 
Tnuifianco  ftxists.    They  do  not  understand  that  they  have  i 
f  power  to  act  when  a  nuisance  is  apprehended  merely.    If  whei 

completed  and  put  into  use,  the  sewer  proves  to  be  a  nuisance,  I 
'  tioard  will  mtxke  use  of  every  power  it  possesses  to  suppreae  Ic 
>,  and  to  that  end  will  invoke  the  aid  of  the  courts,  if  necessary. 
Yours,  etc. 

MOItHIS  &  WHITEH0U8E. 


I 


"Whereupon  the  counsel  for  the  petitioners  referred  the  i 
to  the  State  Board  of  Health  in  the  following  letter,  requei 

t  the  State  Boai-d  of  Health  act  in  the  matter.     The  reports' 
of  the  engineers  employed  by  the  petitioners  t«  determine  the 
&cta  in  the  case  follow  the  letter  of  counsel; 

SLITTER  OF  F7.ATBU8H  SE^^T^tt. 

Okfice  or  EvABTS,  CeoATK  &  Bkamak,  No.  52  "Waxi-St,, 
New  Yobk,  Sej>tejnber  II,  1891. 
Dr.  Lewis  Baloh,  Secretary  of  the  State  Board  of  Health  i^  iVinfl  j 
York,  Albany,  N.  T.: 
Kir. —  We    have,    pursuant    to    the    suggestion    contained    Id] 
B-Joor  letter  of  June  20,  18!i1.  8iibniitt«d  to  the  botti-d  of  hvallh  of 
B  town  of  Flatlnnds  the  inclosed  petition,  with  (he  request  that 
>^  oiwigTi  a  time  for  hearing  the  complaint  therein  contained. 
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and,  in  ana^ser  to  our  petition  and  request,  have  i-ec<eiv(il  tvom 
Messrs.  Morris  &  WMt^hoiise,  of  Broolilyn.  tlie  counsel  for  the 
town  and  for  llic  local  bojird  of  health,  the  incloaed  letter: 

Von  wlU  observo  that  the  local  board  i-efuse  to  aot  siuiply  upon 
the  ground  iJlat  "they  do  not  understand  that  iht-y  luive  aiiy 
power  to  at-t  when  a  nuisance  is  apprehended,  nieifly,"  and  that 
'tfaej  insist  upon  waiting  until  the  sewer  shaU  be  completed  and 
"  prove  to  be  a  nuisance."  It  ia  proper  to  remark,  in  passing,  that 
tlie  local  board  are  mistaken  in  refeiTing  to  the  nuisance  here, as 
"apprehended,  merely."  It  is  matter  of  abiwlute  certainty.  In 
other  words,  the  local  boanl  hold,  without  any  judicial  sanction 
(Indeed,  against  positive  tuljudication,  im  we  shall  show),  and 
purely  of  tlieir  own  motion,  without  even  the  suggestion  of  an 
attempt  to  submit  the  matter  to  the  t-ouri*.  that,  as  a  lH)anl  of 
lieallh,  they  luuc  no  authority  lo  prevent  a  cause  or  matter  of 
danger  to  the  public  hMiltli,  but  iii:inst  Uiat  ihey  must  wait  until 
Uuit  danger  line  alwiJutvly  ripened,  and  hae,  pei'haps,  inllicted  a 
pestilence,  Uy  say  nothing  of  other  injuries,  upon  the  comniunitr. 
Ill  our  judgment  this  is  trilling  with  matters  of  t^rious  import. 
We  lainnot  for  one  moment  believe  that  the  powers  and  fimctiona 
of  boards  of  healtli  ai-e  so  extremely  limited. 

Having  had  this  definite  woM  from  the  kical  b»iiud,  we  again 
most  eurnestly  and  pespet^lfolly  refer  the  matter  to  you,  in  accord- 
ance wilh  the  sugj-'esiiiiUB  in  your  letter  of  June  :iO,  1891,  in  which, 
yoii  say: 

'■  If  the  board  of  Flatlands  acts  without  further  pra<suru  from 
tlii^  board,  it.  will  not  be  necessary  for  us  to  call  it  formallf 
together,  as  provided  for.  If  it  does  not,  then  the  call  will  i.sMui>, 
and  further  work  be  decided  on." 

You  will  further  observe  that  the  local  board,  siH-aliing  thnuigh 
its  counsel,  after  stating  that  they  have  carefully  rend  and  iron- 
sidered  thiH  petition  of  the  inhubitantM  of  Flatlands.  exprt-ssly 
state  that  "they  conciu"  in  the  opinion  therein  exjirpssed,  that  the 
sewer  in  question,  when  completed  and  put  into  use,  will  create 
u  nuisance." 

In  other  words,  the  local  board  do  not  feel  or  express  any  doabt 
upon  the  subject,  any  more  than  do  the  experts  who  have  sxam- 
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the  question  on  behntf  of  the  Inhabltnnisi.    Tlio)*  fttmpt,V 
Ely  upon  vbar  iliev  "iinili-i-RlaiMl"  to  Iv  a  Iftcfc  of  power  lo  pro- 
I  At  piveent,  and  refuse  even  to  toat  thai  iitu-dtton  nt  powiw 
L  the  usaal  way,  by  nt  once  tnking  judfoial  i)niri><Mlii|p«  1^  •««• 
:  the  public  health,  which,  even  In  cnac  of  ilimhl  im  (m  Uwf 
,  is  certainly  the  only  proper  oourw?  for  such  n  hwO  bonnl 
f  health  to  adopt.    They  have  no  riRht  to  conatltntit  tlicmw^VM 
Wist  a  matter  of  such  rital   fmporfcinro  to  the  entin'  town,  tlie.J 
InKhaate  tribunal   for  detenninins   tlie  extent   of   llii-lr   poWi'i'i 
r  proceeding  in  the  OBnal  way  to  protect  thi>  piiMtc  heiilth  'UujT  ^ 
incur  no  liability,  either  personally  or  on  liehalf  of  lht>  town,  unit 
ftihe  courts  will  protect  the  riRhrs  of  all  conccnuMl.  Hhoiihl  IUm* 
3  any  controversy. 

I  to  the  facts  of  the  matter,  m  appeani  by  Mu.-  jH'tlLInn,  nt-A 
as  by  the  judgment  of  the  local  board,   that  Ihen;  In  ootj 
:  slightest  dotibt  that  the  proponed  newer  iitith't  In  Jnnaloi 
r  for  the  Flatbuah  wwer,  cnrryln^  the  crude  newrrtitftf  njlOtnCi 
[  twnrly  15.000  inhabilantii,  will  nt  once  cnnjitituhJU>  (in  iibMutt'] 
I  intolerable  nuisance  the  mrpment  Ihe  wwer  mIuiII  Im*  put  1nll( 
■ntknu     Bat  we  have  not  relied  upon  lh«  jtidiinii'nt  and  kniv* 
I  of  non-expcTtii,  although   Ihey  have  lonit  tiec-n  liihulrlHifiUJ 
'f  and  rnmiliar  nith,  ihe  locality.     Wp  hart-  iniiphiyr'd,  mi  bi^ltlf  1 
t  inhabitants  iwhn  huvp  honi<>  (he  eatiD>  cxim'Dw),  Iwo  at  A 
i  notH  CMii|>fii'Qt  ex|H>r1fl  in  tblH  viciuity.  aul  lui'l(i«f>  to  /(Ml 
rith  copii-M  of  thpir  reportji,  whi''h.  tn  all  n^fi-lm,  must  tMf 
I  enphatirallr  mpport  onr  itt»U'mmiM  ami  coDl^Tilinna.     Wi» 
B  ■Pod  to  vrtu  a  HiBrt,  pn>far«d  by  Mr.  *>*"•",  ao4  anvm- 
f  Um  repon.  which  '»  a  rppmdaction  nt  th#  I'liltM)  HUilM 
I  Oo«st  and  Oeodpti'*  Snrrt^,  cOTertac  Janudca  Inf.  M 
I'aot  in  detail  and  mad^  appli«-^bl»  to  ibim  pnKiie  li 

On  it.  Mr.  Oom  baa  rartffall;  dhatted  oM  Ua  a 
•  ^cpiffimaam.    It  raj  graftiiaSij  fntla  tke  4 
i,  aai  Mir  exhfUfai  the  crartty  of  tb«>  aitaalloa  vlitik  I 
I  of  tUa  eatfav  aeftStMi  aiv  calH  *fa«  t*  tmm,  t^  I 
I  cf—trwtinM  vt  «r  fhmata  to  tnmiamtx.  anwiyy  t 
I  bar.    Aa  tUa  la  aa  «f1«teai  i 
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iiave  completed  its  examinatioo.  About  the  facts,  therefore, 
there  is  here  no  question.  This  sewer  outlet  for  the  dischni'ge 
of  the  crude  sewerage  of  15,000  inhabitants  is,  as  an  absolute 
certainty,  bound  at  onee  to  become  an  intolerable  nuisanfle  lo 
this  coiuniunity. 

Dpon  the  question  of  power,  we  understand  from  the  terms  of 
your  letter  of  June  twentieth  last  that  the  second  deputy  Attorney- 
General  has  no  doubt.  He  simply  holds  that  your  Board  "  bus 
not  iwwer  to  take  direct  action  in  the  matter.  It  can  order  the 
local  board  of  health  of  the  town  of  l-latland»  to  examine  iutn 
the  subject  and,  if  necessary*,  take  such  definite  action  as  uiay 
be  considered  by  this  (your)  Board  required  for  tlie  protection 
of  the  public  liealth,  under  tlie  provisions  of  subdivision  1,  sec- 
tion a  nf  chapter  270,  Laws  of  1885." 

And  there  is,  of  course,  no  real  doubt  that  the  local  board  alone 
han  full  power.  It  would  be  an  utter  denial  of  all  usefulness  is 
local  boards  of  health  to  hold  that  they  have  no  power  to  pru- 
v«it  and  do  away  with  a  "  cause  of  danger  or  injury  to  life  and 
health  "  such  as  is  here  presented,  and  that  they  must  wait  unU'l 
the  danger  and  injury  themselves  are  absolutely  at  hand  and  at 
work  upon  tlie  life  and  health  of  the  community. 

Subdivision  1  of  section  3  of  chapter  270  of  the  Laws  of  1885 
clearly  provides  tliat  the  State  Board  of  Health  may  order  the 
convening  of  the  local  board  "  to  take  certain  definite  proceedinjn 
upon  matters  concerning  which  said  State  Board  or  its  president 
and  seci-etary  shall  be  eatisfied  that  tlie  action  recommended  by 
thsni  is  necessary  for  the  public  good,"  etc. 

As  to  voluntary  action  by  the  local  board,  subdivision  4  of  sea- 
tlon  3  ftuthir  pivscribi-s  the  [mwcr  and  duty  of  lluit  lnjin-d  ro  be, 
"to  n-cfive  and  ctauiine  into  the  nature  of  couipluints  nuule  by 
Wiy  of  the  iTihublfants  concerainp  nuisnnce^  nr  cau'^-s  i»f  danger 
or  injury  to  life  and  health  within  rhi'  liriiit«  of  its  jurisdirlion.'* 

That  sabdivision  likewise  confers  power  to  order  the  destructitm 
and  removal  of  "  conditions  delritnental  lo  life  and  health  found  to 
exlHt  within  the  Uuiit»  of  itw  jurisdiction." 

Subdivision  fi  of  the  same  weclion  declarei'  lliat.  tlie  local  board 
may  make  orders  and  regulations  in  special  or  individual  caseil, 
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I  other  things,  "concerning  all  otber  matters  in  their  jndp- 
t  detrimental  to  public  health," 
And  in  caae  of  violations  of  such  ordere  and  regulations,  enl' 
Kviidon  9  of  section  3  authorizes  them  to  tuaintiiin  actioos  "  to 
tslniin  h.v  injunction  snch  violations,  or  otherwise  to  enforce  buoIL' 

B  op  ppgiilntions." 
JtMt  whatever  the  poiver  of  the  local  board  may  be  when  exer-' 
i  of  its  own  motion,  it  is  clear  that  when  set  in  motion  by  Uiac 
iate  Board,  its  pt>wor  Is  as  general  as  it  is  possible  for  langnagfr* 
9  make  it.  Bysiibdivitiion  1  of  section  3,  as  we  have  noted,  jonr^ 
I,  or  its  preeident  and  secretary,  may  convene  the  local 
,  to  take  certain  definite  proceedings  iijKm  ■'  matters  concern' 
iag  which  "  your  Board,  or  its  pi'esident  and  secretary,  "  shall  be 
aatisfied  that  the  action  recommended  by  them  is  necessary  tor 
the  public  good,"  etc.  Nothing  conld  be  broader.  It  is  only  neces- 
sary that  your  Board,  or  its  president  and  secpetary,  should  be 
"Batislied"  as  to  the  neceis«ity  of  the  action  which  it  recommends' 
as  to  any  "  matters  "  whatsoever.  Tliere  is  no  limitation  a£fectui|f 
the  rjuestion  before  ns.  And  very  properly  no  limitation,  for  thft 
high  and  extraordinary  office  of  your  Board  ia  to  "  take  c^gDt* 
ainie  of  the  interests  of  health  and  life  amon^  Ihc  itfM|ile  of  the 
State." 

(Tjiws  18S0,  rhapter  322,  f*eclion  fi.) 

It  Boems  to  119,  thei-efore,  tiiat,  while  it  would  bi-  an  nbMiiliiie- 
itnlLiftcation  of  the  powers  of  boards  of  heallh  in  general,  to  hi 
that  they  have  no  power  to  act  in  a  case  like  the  prcwni.  it  woaW 
be  doubly  so  thus  to  hold  witli  reference  to  the  powers  of  the  StAte 
Poiiwi,  as  exeTci«?d  fhn>ugh  the  local  board.  Thu  expnsss  temw 
of  the  statute  forbid  any  such  narrow  constniction.  The  counsel 
for  the  local  board  have  evidently  not  (ronaidered  thin  power  of 
till.'  Slate  Board,  or  lliis  view  of  the  question. 

We  presume  tbe  coun.sel  for  the  local  board  have  been  misled 
by  cuses  similar  to  that  of  Morgan  v.  City  of  Binghaniton  (1(13 
N.  Y.  50(1),  an  action  brought  by  a  private  individual  against  the 
city  lit  Binghaniton  to  enjoin  the  conetruelion  of  a  sewer,  on  the 
emruiil  tlial  il  uiiglil,  nt  sutih-  time  in  lln-  dim  future,  prov* 
injurionx  to  liiin.     The  evidence  as  to  the  character  of  the  pro- 
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spective  danger  from  Ihe  sewer  was  wholly  uDcertain,  and 
injury  itself  doubtful,  eventual  and  contingent. 

There  it  appeared  upon  the  trial  that  the  plaintiif  would  be 
damaged,  if  at  all,  only  through  the  poisoning  and  infection  of 
the  flir,  "  and,"  a»  the  court  said,  "  not  from  any  discharge  of 
sewage  upon  his  linds,  or  any  deposit  of  it  there  by  the  rlv^ 
currents.  The  findings  plainly  disclose  two  characteristics  of 
this  apprehended  danger.  It  iit  not  imminent,  and  it  is  wholly 
contingent  and  not  inevitable.  No  immediate  danger  exists.  It 
is  found  to  be  possible,  within  one  or  two  years,  bnt  not  certain 
to  occur  sooner  than  in  three  years.  Every  finding  which  prog- 
nosticates threatened  evil  is  qualified  by  the  phrase  'in  time' 
which  limits  it  to  some  indefinite  future  period,  and  when  the 
findings  eeek  to  fix  that,  Ihey  jii^tpone  it,  as  a  certain  danger,  for 
three  years."     (102  N.  Y.,  at  p.  503.) 

The  Court  further  said: 

"The  contingency  .is  to  it  is  further  made  to  'depend  very 
much  upon  the  quantity  of  water  nsed  in  the  sewer.'  Th^ 
twenty-sixth  finding  of  the  trial  judge  explicitly  declares  that 
'  the  pernicious  effects  of  the  depositing  of  sewerage  matter  nt 
this  point  and  tlje  time  when  such  will  be  felt  are  dependent 
apon  various  uncertain  future  things,'  and  this  shows  that  the 
evil  itself,  as  well  as  Hie  date  of  its  appearance,  are  alike  contin- 
gent and  not  inevitable.  The  danger,  therefore,  which  can  alone 
support  this  injunction,  is  in  the  air  of  an  nniertain  ami  indefl- 
nite  future.  Its  possible  coming  rests  upon  opinion  and  specs- 
lation.     It  is  both  doubtful  and  remote."     (102  N.  Y.,  at  p.  503.) 

iVnd  again  the  Court  said: 

"  For  three  years  at  leasts  and  very  probably  for  a  longer  period, 
the  findings  leave  it  certain  that  no  evil  will  result"  (102  X.  T.. 
at  p.  504.) 

Accordingly,  Ihe  (mirt  held  in  that  case  that  the  Injnrj'  wa» 
altogether  to**  contingent,  remote  and  uncertain  to  warrant  Ihe 
granting  of  :in  injunction  restraining  the  maliing  of  the  munidpal 
Improvenii-nt  in  question.  It  will  be  obBen-etl  that  the  only 
reason  advanced  by  the  court  for  refusing  an  injunction,  even 
to  this  private  litigant.  wa«  the  absolutely  remote,  unceriAln  and 
contingent  chiiracter  of  the  alleged  prospective  injury. 
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I        It  ia  hardlj  iii'ceesary  to  point  oiit  the  utter  inapplicnbility  of" 
j    the  principle  adviinced  in  this  case  npon  which,  or  upnnthe  pria^ 

clple  of  which,  the  local  board  and  its  counsel  must  necessarQ^| 

have  relied.  In  the  present  caae,  it  is  absolutely  certain,  beyond  sjqM 
'    peradventure  or  question,   that   this  Flatbush   sewer  ontlet  fen 

crude  aewage,  in  and  OTerepreading  Jamaica  bay,  will  be,  when 
I    put  into  operation,  at  once  un  intolerable  nuisance  and  a  cause  of" 

danger  and  injury  to  the  public  iiealth.  Here  there  is  no  doubt, 
'  there  is  no  uncertainty,  there  ia  no  remote  period  of  time  for  tlie 
[  beginning  of  the  danger.  It  is  imminent,  and  will  be  upon  Uie 
I  COmmoDity  the  moment  the  sewer  is  completed.     Xo  language  can 

■  t)e  stronger  than  that  employed  by  the  inhabitants  of  the  town 
F  (supported  by  the  local  board  of  health),  and  by  the  very  compe- 
tent experts  who  have  examined  the  subject,  in  conneoLion  with, 

I  the  graphic  illustnitioTi  of  the  matter  pi-esenled  by  Mr,  Cross' 
cbAit^  Btsides,  the  case  last  cited  and  the  principle  upon  whidi 
I  It  ia  based  Iiave  reference  solely  to  tlie  rights  of  individualx,  The 
'  case  would  wear  an  entii-ely  different  aspect,  wen?  it  one  in  which 
I  a  pnblic  body,  a  board  of  heoltb,  was  seeking  to  protect  the  pub- 
I  Ho  healtti,  in  the  ex^-ciBe  of  statutory  powers  as  far-reaehiug  as 
r  those  we  have  just  been  considering.  And  so  it  has  been  held. 
I  'Hiorc  19  absolute  judicial  precedent  for  the  action  which  Llie 
[  local  board,  independently  of  any  action  of  rlie  State  Board,  wa€ 

■  here  asked  to  take.  In  ihe  fall  of  1887.  the  Ixmrd  of  licallh  of 
^  Uie  city  of  Byrai'iLse,  acting  pursuant  to  a  petition  of  citizens,  and 
L-J&  marked  contrast  to  the  nonaction  of  the  FlatUmds  board, 
■^applied,  through  Mr.  P.  B.  McLennan,  its  learned  and  expenenjc«d 
It^Donilsel,  to  the  Special  Term  of  the  Supreme  Court  (Jndge  Venn), 
r~lritttng  in  Syracuse,  for  an  injnnttion  restraining  tliat  city  and  ibs 
b  ^Sffielals  from  constructing  a  certain  sewer,  which  the  local  board 
I  alleged  was  bound  to  constitute  a  nuisance,  and  was  a  caiiM^  of 
K-Ssugifr  and  injury  to  the  public  health  of  the  city.  Here,  it  will 
Vbft  observed,  the  local  board  of  health  of  fiyracuae  was  brought 
nn  direct  conflict  with  the  other  officials  of  that  tJjwn,  w\in  were 
■Arpressly  authoriited  to  construct  the  sewer  in  that  city.  In  the 
K^nXNint  instance,  Uie  Iioard  of  health  of  Flatlaods  is  Bim])ly  i-alled 

r       i8fli.  u; 
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We  liey  to  call  ntteDtion  to  iho  extitmely  IsipfT''  iitimbcr  of  sig- 
natnrps  to  our  petition.     It  includes  ii  very  lar^ip  pioyorlioii  of  the 
iDhabitants  of  tlie  entire  townsliip  of  Flatland^. 
YoTirs  very  truly. 

EVAHTS,  CnOATE  &  BEA]iL\N. 


REL.\.TINa  TO  FLATBUSH  SEWER  OUTLET. 
J.  Jamics  R.  f "roeb,  M.  Am.  Soc.  C.  E  ,  M.  Isst.  0.  E.,  Civil  j 
Enoiskek,  No.  13  William  St.,  Nkw  Yoek  Citv,  V 

Kkw  York,  JhIij  15,  lb91.      ) 

Messrs.  EvA8T8,CHOATKt&  Be4MAn,  .Vo.  52  WtiUl  Street^  Jfew  York 
City: 

Sirs. —  1  have  the  honor  to  present  the  result  of  examinations 
made  at  your  reiiuest  to  deteruiine  the  effe<'t  upon  the  atljacent 
riparian  lands  of  the  propost?d  discharge  of  th"  sewage  of  Flat- 
bush  throiifjh  the  sewer  now  in  course  of  coustruction,  into  mill 
creek,  m  MatJands,  at  the  easterly  end  of  Flatbash  avenne. 

According  to  the  plans  on  file  in  the  county  clerk's  office  fn 
Brooklyn,  the  proposed  sewer  is  to  be  built  of  brick  to  the  shore 
line,  and  tlience  for  a  distance  of  about  1,300  feet  is  to  be  caiTiefl 
by  a  wooden  trunk  across  the  marsh  land  which,  is  subraerged 
at  High  water,  and  to  dischai^e  into  what  is  tnown  as  mill  creek, 
which  is  one  of  the  narrow  channels  through  the  marshes  wliicU 
adjoin  the  town  of  Flatlands  on  the  west  side  of  Jamaica  bay 
from  Canarnie  to  Rorkaway  inlet.  At  the  teniiinns  of  the  pro- 
posed sewer,  the  general  dire<;tion  of  the  channel  is  at  an  nngle 
of  forty-five'  degrees  with  the  line  of  the  sewer,  and  mns  in  an 
Irr^iular  course  for  about  5,700  feet  to  Oarrctson's  creek.  The 
general  direciion  of  this  creek  is  at  an  angle  of  about  forty-five 
degrees  with  mill  creek  for  5.000  feet  to  Dead  Horse  inlet,  which 
Ib  between  Coney  Island  and  Barren  Island.  From  the  month. 
of  this  inlet  it  is  about  9,000  feet  to  the  open  sea  outside  of 
Rookaway   Kench. 

Above  the  proposed  sewer  outlet,  mill  creek  extends  northerly 
In  the  marshes  for  about  4,500  feet  to  an  old  dam  where  a  tide- 
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mill  formerly  stood.  Through  the  aiuiceway  in  this  «laiu,  wbidi 
is  DOW  open,  there  ia  watt-r  (.'ommunication  with  Jamaica  h:iy 
through  6,000  feet  of  irregular  ehniinela. 

At  low  tide,  the  salt  meadows  on  each  side  of  mill  ci-ee!;  are 
exposed,  and  the  water  is  cuiittned  to  narrow  channels  throu(^h 
the  marshes.  At  high  water,  the  marshes  are  entirely  submerged. 
The  extent  of  the  marshes  and  the  channels  through  them  iB 
shown  on  the  accompanying  map  prepared  from  the  United  Stales 
coast  survey  charts. 

The  question   to  be  determined  in  this  case  is  whether  tbi! 
sewage  discha-rged  from   the  proposed  sewer,  which  is  to 
the  druimige  from  a  population  numbering  at  the  present 
time  about  12,000  and  rapidly  gi-owing,  will  be  carried   »ut  ton 
by  the  lidal  cnrreuts,  or  will  be  retained  within  the  r.reikM 
and  diffused  through  the  marsh  lands,  and  by  exposure  at  lovfl 
tide  become  offensive,  and  a  nuisance  to  the  adjoining  nplnnd  ^ 
population. 

To  aid  in  determining  this  question,  a  series  of  expeiimoita 
was  nmde  with  tloats  in  the  channel  at  various  stages  of  tlie  tide. 
The  floata  used  were  cylindrical  rods,  tiurty-two  inches  io'ift 
loaded  at  one  end  so  as  to  be  submerged  about  twenty-eight  inchefl.. 
On  ihe  aocompauting  map,  the  course  traveled  by  these  floats  la 
indicated,  with  notce  of  the  times  occu[ued  by  the  floats  in  txaveUtiAJ 
between  several  points.  ■ 

The  result  of  tbese  float  experimenta  may  be  thus  summarize49 
WHien  the  tide  is  ebbing,  the  greatest  velocity  of  the  current  hlT^ 
SJill  creek  is  abouti  one  mile  an  hour.     The  tendency  of  any  ma-tter 
deposited  in  the  chaimels  at  the  mouth  of  the  propooed  sewer  1^ 
towards  the  siiores  of  the  creek.     Out  of  seven  floats  placed  bfl 
tlie  cbunnels  at  different  stages  of  the  ebb  tide  on  July  sevestfafl 
not  one  floated  clear  of  the  banlts  as  far  as  Garretson's  creek. 
Every  one  was  stranded  on  one  side  or  the  other  wltliin  the  flcst 
mile  below  tlie  sen'er  outlet.    Such  of  them  as  were  picked  up  and 
replaced  in  the  channel  continued  their  course  towards  the  oc<^au. 
One  of  these  was  stranded  on  the  bar  off  Coney  island  four  hours 
after  ft  started  from  the  sewer  outlet.  ^ 
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Of  tlie  four  floats  placed  in  the  chimnel  at  diftereDf.  etag'w  of 
the  ebb  tide  on  July  thii-tieth,  only  one  reached  Gairetson's  creek. 
This  IliMiti  was  inimersed  about  two  hours  aftei"  higt  tide.  The 
three  other  iloais  nei-e  all  stranded  on  ihe  meadow  within  2,fMM) 
feet  of  the  atftrting  pla«e. 

On  June  thirtieth,  seven  floats  were  put  in  the  wti'eaai  at  differ- 
ent sta^TS  of  the  flood  tide.  All  of  them,  wlien  first  pot  in, 
traveled  up  stream  in  Mill  creek  from  500  to  1,000  (eet,  aad  when 
tiie  tide  liad  risen  sufliciently  to  allow  them  to  pass  over  the 
meadows,  all  of  them  were  stminded  within  4o0  fe«>t  of  the  present 
end  of  Flatbush  iivenue. 

Floaits  phu'ed  in  the  channeht  irf  <  hui-etson's  and  Mill  creela 
witMn  one  hour  aft-er  low  watCT,  Ivaveled  up  stream.  One  of  these 
floiLtB  wtiich  was  placed  in  Giirreteon's  a-eek  on  July  first  wjiji 
found  floating  within  1,000  feet  of  where  it  had  been  put  in,  sit 
flays  afterwarda 

Out  of  eleven  floats  plated  in  the  chaimel  of  Mill  (reek  at  the 
proposi-d  (newer  outlet  on  June  thirtieth,  between  fi.30  jk  m.  and 
5  p.  oL,  all  but  one  strauded  on  the  meadows  within  2,000  feet  of 
the  wtartiug  place.  This  series  of  observatit)ns  extended  from  the 
tune  of  low  water  lo  two  hours  after  high  water. 

The  conclusion  to  be  drawn  from  theee  experiments  Is  that  all 
solid  mabters.  and  nearly  all  liquid  mutters  dischar]i;ed  &om  the 
Bewer  oullet  at  the  proposed  point  of  outfall,  will  be  retained  in 
Mill  creek,  aad  will  be  diHtributcd  over  tlie  marehes  Itordering  the 
creek,  and  will  create  a  nuisuipe  to  the  adjacen^  upland:  First,  by 
the  effluvia  arising  from  tlie  matter  deposited  on  the  marshes,  and 
exposed  at  Ioti-  water;  and.  secondly,  by  gradually  fllling  up  the  ' 
channel  of  the  creek,  When  the  waters  of  this  cxwk  slmll  hare 
become  thoroughly  fouled  and  saturated  with  sewage  matter,  a 
certain  proportion  of  such  matter  will  doubtk^s  be  carrie«l  oat 
towards  the  ocean.  The  direction  of  tJie  currents  at  the  mouth  of 
the  inlet  indicates  that  the  floating  matters  will  be  carried  tawanfa 
C<mey  Island  beachiw,  and  create  a  nuisance  there. 

I  tun,  therefore,  of  the  opinion  tiiat  the  location  selected  for  the 
ti^nnlnna  of  the  Flatbush  avenue  sewer  !s  not  only  iDJudicious  but 
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lis  also  poBilivelv  deti-imentnJ  lo  ln«.Uli,  ami  contrary'  to  puy 
lpoUc>'  and  piirabe  riglils.  Itiu  oitinion  wtiet  rfa«h«d  in  thu  ( 
•  hxtm  exaniiniitnon  o(  the  loonlity,  and  consideratiuD  of  I 
B-wtJI-edtBbUiihed  primiidca  gwveruiug  tht-  tluw  of  waler  iu  I 
Icfaaiuiels  fiucli  as  existt  in  tlie  vicinity  of  the  proposed  outlet'  of  t 
■  Bewa*,  and  from  the  un^Lnimous  t«Kttmonj'  of  peraons  faniit 
j^witli  the  t«Titory,  to  the  effect  that  tloating  bodies  art  adrift  j 
I  tiie  oredfB  do  not  go  ont  to  sea,  but  are  oairied  back  and  forth  bjr  |] 
I  tides  among  and  over  the  meadows. 

"Hie  float  espmmenta  I  have  made,  corroborate  and  oonfirm  r 
I  principles  and  Btatetnents  of  fact. 

J.  J.  B.  CROEH, 

Office  op  Wm.  Pacl  Gekhakd,  j 

CoxacLTiso  Enoixekk  roB  SAsn-ABt  AVohkb,  \ 
3t>  Umos  S^jiAKE,  Eastt,  New  Vokk  Citt.    } 

\,  EvAKTs,  Choatk  &:  Beamax,  i.'<jU7iw/ijr»  <U  fair. 
OeuUeuicu. —  Ai  your  request  I  have,  on  June  tweniy-flf rh  i 
iDgaIn  on  July  fiiwt  and  July  seventh,  visited  tlatboab  and  1: 
lade  a  cart-ful  examination  of  the  place  at  whieti  the  tomi  4 
ubuidi,  L.  ].,  pnipotM-s  to  loeate  the  outlet  of  itii  main  ontf 
inKjiectliiu  Wiw  not,  hoiverer.  4:onflned  to  the  | 
f  Mill  creek,  where  it  is  pmposted  to  dincbarge  the  newage  of  € 
fwn  of  Fiatbush,  but  included  the  whole  courae  of  Mill  < 

I  the  former  mill  dam  to  the  jaoctioo  of  Mill  and  i 
1  creHis,  and  further  on  the  lower  part  of  Uarretaou'a 
llndnding  a  portion  of  John's  cn.'ek  down  to  the  Dead  Hoise  itj 
It  Mppears  from   the  map  of  the  Flatbiub  avenue  aewer,  ] 
1  in  the  c-uuniy  elerk'a  offiw  in  Brwoklytu  that  the  whole  I 
itbe  aewage  pr<i|>er  ii-xcJuding  etonn  water)  of  the  town  of  1 

,  which  in  e«tintaied  lo  have  a  population  of  13.000,  ia  to  I 
aveyed  through  a  bricb  main  newer,  sixty-six  [nefaot  in  dia 
,  to  a  wooden  trunk  or  ontfalt  Bewer,  four  fwt  by  fire  j 
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oue-haJf  foet,  witli  flat  botlom.  This  outfall  according  to  The 
map  is  locaUrd  in  a  strajglit  continuation  of  the  line  ot  Flatbuah 
avenue,  and  will  ttmlJiauouHly  diMcimrge  th»:  nnpurified  sewage 
Iwlow  li)W-wiiter  level  into  tJie  upjwr  part  of  Mill  creek.  This 
creek  ia  really  nothing  but  a  uaiTow  inlet  from  the  sea,  a  tidaj 
estuurj-.  Opposite  the  pi-ojMJsed  sewer  outfall  the  creek  is  about 
200  fc«t  wide  at  mean  low  tide,  and  has  a  very  naiTow  and  cir- 
cuitous channel,  not  more  than  four  feet  deep,  with  very  shallow 
banks,  and  is  lUiuost  closed  in  several  places  by  eiind-bars.  On 
either  aide  of  the  creek  iire  large  areas  of  low  land,  or  salt  watei| 
meadows,  covered  with  a  tliick  growth  of  sea  grass.  These  lowi 
lands  are  alteniately  exposed  and  covered  more  or  less  by  wat-^r, 
Ihe  »ea  grass  being  entirely  submerged  only  during  brief  peiioda 
of  extiiiordinmy  high  tides. 

The  upiHjp  end  of  Mill  creek,  which  extends  approximately; 
1,000  yjirds  above  the  proposed  sewer  outlet  to  the  Mill  dam 
bridge  ffirms  a  cul-de-sac  or  dead  end,  and  has  practieatly  no 
connection  with  liie  waters  of  JamaJca  bay. 

It  ia  a  common  practice  to  get  nd  of  town  sewage  by  dischar^ 
Ing  it  directly,  i.  e.,  wilhout  any  previous  purification,  into  a 
large  body  of  water,  eilher  a  running  stream,  or  a  tidal  estuary 
or  into  rlje  ocean,  and  where  the  volume  of  water  of  the  stream, 
la  BuiBcienS  to  render  sewage  innocuous  by  dilution,  or  where 
thei%  is  a  rapid  and  strong  current  to  can^  the  sewage  com- 
pletely away  to  such  a  distance  that  no  part  of  the  sewage  retnrna 
to  be  deiMtsited  upon  the  fiats  and  to  i>ollute  the  shores,  this 
method,  usually  called  crude  disposal,  can  not  he  objected  to  on 
sanllaiy  grounds. 

The  proposed  FlatbntJi  avenue  outfall  sewer  contemplates  such 
a  fi-ude  dfeposiil  of  the  Bcwitge  of  a  town  of  15.000  iuhabitanta 
into  the  upper  end  of  Mill  ci-eek,  ami  the  (pii-stion  submitlcil  to 
me  is  whether  or  not  the  method  selected,  and  the  location  of  the 
outfall  sewer,  is  a  pr<^>er  one. 

M>  answer  is:  Emphatically  no.  The  outfall  sewer  is  not,  !n 
ray  judgment,  properly  located,  and  if  it  shoidd  be  eoustmcted 
when-  and  as  contemplatenl,  it  is  safe  to  predict  that  before  long  a 
formidable  nuisance  would  be  created,  resulting  in  great  and  irrfr 
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parable  damage  to  the  intta-ests  of  Uie  adjacent  iiroperty  owners, 
and  of  the  flslimg  and  ov'sto'-bed  interests,  and  tliis  for  the  follow- 
ing reasons: 

Crude  aoid  unpurifled  sewage  discharged  continuously  into  the 
tipper  pnd  of  Mill  cret-k  must  float  backward  and  forward  with, 
every  change  of  the  tide,  and  its  inipnritiea  would  nectasarily  be 
d^>osit«d  about  the  outfall  sewer,  and  strand  along  the  shores. 
_  Dnring  the  incoming  tide  floating  particles  of  solid  sewage  and 
Bii8i>ended  flocculent  impuritiet)  would  be  driven,  by  the  tide,  by 
vtrong  winds  and  by  eddies,  against  the  tiats  and  deposittxl  in  Ihe 
high  grass  of  the  salt  water  meadows  in  the  vicinity  of  the  outfoU 
and  the  same  would  happen  during  the  ebb  tide  along  the  shores, 
on  the  numerous  sand  bars  and  in  the  coves  of  Btill  water  of  Mill 
creek. 

I  have  not  hastily  an-ived  at  this  conclusion,  but  have,  jointly 
with  Mr.  J.  James  R   Croes,   member  American   Society  Civil 
En^iiteers,  made  a  niuiiber  of  caw-ful  float  experiments,  which 
dwijnnstrated   conclusively   that  sewage  discharged   at   the   pro- 
posed outfall  would  not  be  carried,  as  it  should  be,  quickly  and 
,    continuously  out   to  deep   water  by   tidal   currents,  but  would, 
►  fiMtead,  oscillate  to  and  fm  in  Mill  ti-eek,  an  well  as  farther  down 
I  in  OarretiMn's   and  John's   creeks,   and   would   remain  in  these 
^  CTP^lcK  a  long  time  before  getling  out  to  sea.     In  connection  here- 
■with,  two  facts  should  be  borne  in  mind,  first,  that  on  account  of 
its  lesBH'  specific  gravity,  sewjige  wUl  float  on  top  of  sea  water 
I  for  a  greater  period  of  time  than  when  dischat^ed  into  fresh 
I  "water,  an<l,  second,  that  sail  water  has  a  tendency  to  delay  the 
[  oxidation  and  nitrification  of  oi^anic  matter. 
\       For  all  these  reasons,  the  outfall  sewer,  if  located  as  now  pro- 
t  pOHed.  would  vM-y  injuriously  atfect  the  adjacent  land  ownei-s  and 
[  niTPuading  property.    Roughly  e««timated  the  faecal  matter  ^lone 
rof  a  population  of  15,0U0  inhabitants  would  amount  to  about  one 
h'JUUl  two-thirds  tons  per  day,  or  about  600  tons  per  annum.     These 
C'SOlld  organic  matters  deiiosited  along  the  shores  and  in  the  vicln- 
r.ity  of  the  sewer  outfall  would  n<fe5*<arily  soon  decooijwee,  par- 
I  tiealarly  when  exposed  on  the  tiats  at  low  tide  to  the  heat  of 
I  tlie  summer's  sun,  and  thus  create  ofFensivo  gases,   dangt>ruu8 
[  1^!H.  IT 
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to  healtli.  The  prevailing  winds  in  summer  time  are  south  and 
southeast,  and  would  have  a  tendency  to  pollute  the  air  o(  Uie 
neighborhood  for  long  distant-t's  and  endanger  tlie  health  of  Uie 
occupants  of  summer  I'eaidenees  along  the  shores.  Property  would 
thereby  depreciate  in  value,  hence  llie  outfall  sewer  would  not 
only  work  liarm,  but  also  great  injury  to  land  owners.  The 
boating  interests  would  also  sutler,  and  in  sunmier  time  pleaa<tre 
boats  in  particular  would  avoid  waters  so  highly  polluted.  Batli- 
fng  in  the  creek  would  be  rendered  impossible,  and  tlie  &m;iE 
bathing  beach  at  the  foot  of  the  long  pier  would  be  defiled.  More- 
over, there  are  extensive  oyster  beds  along  Mill  and  (jarretsou'a 
creek,  and  the  business  of  their  owners  would  practically  be 
entirely  destroyed.  Even  the  fishing  would  be  injured  to  a  yreat 
extent,  for  although  it  is  generally  accepted  that  fish  ft-ed  and 
thrive  upon  sewage,  such  is  only  the  case  where  sewage  is  dis- 
charged in  a  fresh  condition,  whUe  It  is  much  more  probable  llijit 
Bome  of  the  sewage  matters  would  aiTive  md  be  discharged  at 
the  outlet  in  a  putnd  condition,  and  it  is  well  known  that  putrid 
sewage  kills  fish. 

iVlthough  I  am  not  called  upon  to  suggest  a  remedy.  I  would 
state  that  there  are  several  ways  in  wiiich  the  dilUculty  can  be 
oveivome.  One  way  would  he  to  liave  the  sewage  of  the  town 
of  Flatbush  pui-ified  and  rendered  innocuous  either  by  applica- 
tion upon  land,  or  by  some  method  of  ch^nical  puriiieation,  at 
or  near  the  outskirts  of  the  town  of  Flatbush.  The  purified 
sewage  could  be  discharged  without  injury  intd  the  waters  of  mffl 
creek  thniugh  the  proposed  outfall  st-wer, 

Another  method  would  lie  to  cany  the  outfall  sewer  suiB- 
ciently  far  out  into  deepi  water  to  a  point  where  strong  outward 
or  latt'ral  tidal  currents  would  at  all  times  -iappy  the  sewage  out 
to  sea. 

A  third  method  would  be  to  build  a  tank  sewer  or  sewu^ 
reservoir  from  which  the  SL'Wnge  would  be  dis<;harBed  periodic 
rally  only  during  the  first  hours,  or  heller  still,  during  the  middle 
third  of  tlie  outgoing  tide.  It  this  latter  melhod  were  ndo]>t<>d 
It  would  lie  advisable  to  lofate  the  outfall  at  least  as  far  dowTj 
as  the  junction  of  Mill  :iiid   Oiii-ri'iMiaiV    ■ri*<*It8  or  else  at  the 
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I  Juaction  of  5Iill  and  John's  Greeks.  It  would  not  be  safe,  in  uiy 
Joc^ment,  to  adopt  this  acLenie  of  storag*!  of  aewage  and  inttT- 
s  initt^nt  discharjfo  during  the  first  hoiiri^  of  outgoing  tide  at  the 
I  {OVHent  proposed  outf:ill,  as  Uie  location  is  far  too  near  the  head 
lof  Uill  creek,  and  would  still  result  in  a  pollution  and  defUement 
'.  the  shores. 

Kt*spf-ct  fully  submitted. 

WM.  PAUL  GEHIIABD, 
Gonsultintj  Engineer  for  Sanitary  Works. 
Jtdy  10,  1891. 

The  fcdlowing  oonununicatlon  was  aJso  reoeived  from  the  bom^ 
oftiealth  of  the  adjoining  town  of  Gravest-nd. 

"Wliereas,  Tliis  board  having  learned  that  the  town  of  Flatbt 

In  its  constniction  of  a  s;\'steiu  of  sewers,  propoBea  to  have  oufli 

I  ef  same  at  the  head  of  Mill  eivek,  a  i*ti-eam  of  water  fieparHllnj? 

the  towns  of  Gi-avesend  and  FlatL-uids,  and  which  said  stireitm 

flows  into  tihc  wateis  of  Sheepshead  bay,  which  eiiid  bay  and  ciiM?k 

I  CcmtAlUB  valuable  oyster  beds  of  both  natural  and  planted  ^mwtii, 

liand  as  tdie  tide  ebbs,  a  gi-euttv  portion  of  said  bedd  are  exposed 

I*  and,  I 

>^'Ilel'ea8,  The  town  of  Gra\es.-nd,  throiigU  its  board  of  health, 

us  expended  the  simi  of  $550,000  to  perfect'  a  syatwii  of  bcw-.tb 

P  -which  by  means  of  chemicjiJ  ajid  meichanical  appliances,  in  Cni»ionfl 

I  And  oatbiiildings,  the  sewerage  nui-tt^T  received  Hierein  is  entu-ely 

[  dUnfcctiT-d,  and  the  solid  and  liquid  mat<ter  8e}ia]'ated;  no  poi'tioa 

■  *f  vhich  is  itemiirtfd  to  How  into  liie  watere  in  and  adjacent  to 

Im  town  of  tiravesend. 

"Wbtreaci,  'Bie  town  of  FlatbiiBh.  witii  the  s.retem  nnder  con- 

L  ■truction.  hnR  devised  no  means  to  dispo««e  of  said  sewemge  mibtter, 

I  <«Goept  by  emptying  the  same  into  the  aforesaid  creek  leading  in,to 

T,Swei3ttb(<ul  bay,  which  at  high  tWp  ovti-flown  tlie  banks  and  as  the 

r.M«  PwxxJcft,  will  leave  a  depoBlt  of  atilid  miiltx:-T  from  saJd  sewer, 

f  UpOD  till'  liind  so  overflowed;  th<vefope,  be  it 

Bfflolved,   That   the   StJite   B<xinl   of   ITetilUi    be  requcHted   tn 
tiue  Into  wild  malliT,  and  if  in  their  opinion,  the  same  wfll 
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become  a  nuisance  to  tiie  town  of  OraTeeend,  and  detrimental 
to  tiie  pablic  heal(4i,  to  take  ttie  necessary  steps  wliich  in  ikrar 
jadgnient,  will  cause  the  same  to  be  abated,  and  the  secretaiy  of 
this  board  be  requested  to  communicate  witii  liie  board  of  hi'ultli 
oif  the  town  of  MatJands,  and  inform  tbem  of  tiie  action  of  this 
board,  and  its  full  coK)peration  with  them  to  cause  the  outlet  of 
said  sewer  to  be  so  constructed  so  as  not  to  be  a  nuisance  as 
before  stated,  and  a  copy  of  these  preambles  and  reswlutions  be 
transmitted  to  the  State  Board  of  Uealtli,  and  the  board  of  healUi 
of  the  town  of  Flatlatids. 

Office  op  the  Secektasy  of  the  Boasd  of  Health,  t 
(iRATESBN'D,  September  2,  1S91.  f 

To  Secreht/ry  State' Board  of  Health: 

Sir. —  You  are  hereby  notified  that  a  meeting  of  the  board  of 
healtlt  of  the  town  of  Graveeend,  Kings  county,  held  on  the  third 
day  of  AiigUBt,  IS!>1,  at  the  office  of  the  board  of  health,  a  rpsolii- 
tion,  of  which  the  following  is  a  copy,  was  adopted: 

(Attest)  JOHN  L.  VOOBHIES, 

Secretary  of  the  Board  of  Health,  Tovm  of  Graoese 

Albakt,  September  3, 

To  John  L.  Vookhieb,  Esq..  Secretary  Board  of  Health,  Tow 

Gravesend,  X".  Y. : 

Sir. —  We  are  in  receipt  of  3'our  favor  of  tlie  second  instant^ 

transmitting  a  copy  of  a  resolution  of  your  board,  adopted  on  the 

tliird  of  August,  in  reference  to  the  proposition  of  the  town  of 

Flatbusb  to  dischai^e  its  sewers  at  the  head  of  Jlill  creek.     W"e 

uhali  lay  the  resolution  of  your  Ijoard  before  the  meeting  of  the 

Stare  Board  of  Health  on  the  eighth  instant  hi  New  York  city. 

■\'ery  respectfully  your  obedient  sen-ant. 

FREDERICK  C.VBMAN, 

Annislant  Secretary. 

The  State  Board  of  Health,  in  view  of  the  facts  and  coounnnica- 
tions,  preceding  and  refeiTed  to,  decided  to  call  the  board  of  health 
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of  FlatJancIa  tagether,  to  take  a«tioD  on  the  matter.     The  follow-  ■ 
lug  call  for  such  moeling  wtis  therefore  issued: 

Albany,  S^ptemh&r  21, 1K91. 
To  the  Premdeiit  Soard  of  Jlealtk,  T&wih  of  FlMlands,  Kings  Co., 
N.  Y.: 
fiir. —  Certain  uiattei-s,  relating  to  the  pi-opoeeil  discharge  of 
the  sewage  of  Flatbush  into  Slill  ureelc,  baring  bi-en  hiid  before 
Cbis  board;  and  the  petition  of  a  DTuuber  of  the  residents  of  the 
towa  of  Flatlanda  to  jour  board  relating  to  the  same  matf*^r,  you 

1  Jire  hereby  notified  and  requested,  as  provided  for  in  subdividion  13 
o(  section  3,  of  chapter  270,  of  the  Laws  of  1885.  to  convene  t3^| 

ri  l>oard   of   healtli   of   the  town   of   Flallands,    Kings   county,   l^l 

I  Cauarsle,  on  the  twenty-fourth  day  of  September,  1891,  at  12 

EiO*G]oGk,   ni_   to  take  certain   de^ite  proceedings   upon   matters 

r  Jiecesaary  for  the  public  good,  and  which  are  within  the  jurisdic- 

L  titHi  of  the  eaid  board. 

r  Verj-  respectfully  your  obedient  servant. 

THOS.  NEWBOLD, 

I  PreaidttU. 

I      Lewis  Bai.ch, 

I  Secretary  and  ixecuitve  Officer. 

I      Meeting  of  the  board  of  health  of  the  town  of  Flatlands,  ICings 

f  «Oun^,  N.  Y.,  held  at  the  office  of  the  town  clerk,  on  September  ' 

V^  ISdL 

li     I^sent  —  Supervisor  Kichard  L,  Baisley,  Esq.,  president 

I      Members:  John  S,  Schenck,  Esq,,  Hon.  John  M.  Wilson,  lion. 

I  William  H.  Thomas,  Elias  Hendrickson,  Esq.,  John  C.  Matthews,    I 

I  Sdq.,  Nicholas  W.  lirown,  Esq. 

I       Lewis  Balch,  M.  D..  Secretary  State  Board  of  Health. 

I       Messrs.  Evarts,  Choate  &  Beaman  (l>y  Mr.  Rowe),  represent!^ 

I  property  owners. 

f       0.  W.  Hunt,  Esq.,  civil  engineer. 

L       J.  J.  R  Croes,  Esq.,  ciril  engimier.  J 

I       Hie  meeting  was  called  to  order  by  the  president.  fl 

I      l>r.  Balch  Bt.Tted  that  complaint  had  been  made  to  the  Stit^B 

rSoard  of  Health  of  a  nuisance  about  to  be  created  by  tht?  fliff^ 
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'  chaise  of  the  Flatbusb  eewer  into  Mil!  creek,  and  tliiit.  tlie 
attooHnii  of  the  boni-d  of  health  of  Flatlands  was  cbIKmI  to  tho 
matter,  and  Ihey  were  asked  to  prevent  the  creation  of  this 
nuiiiauce.  and  he  nndei-stood  that  the  local  hoard,  nuder  advice 
of  counsel,  had  come  to  the  cottclnsion  that  they  had  no  powfcT 
to  prevent  the  creation  of  tlie  niiiBance,  bnt  had  power  to  Al>;iie 
the  nuisance  when  one  existed. 

Mr.  Baleh  here  read  the  report  of  William  Paul  Gerhard.  K8>[t 
aa  follows: 

Office  of  Wm.  Padi,  Gkbhabd,  j 

CottflULTiNG  Fnginker  fok  Sanitary  "Works,  >■ 

36  Union  SQrARE,  East,  New  York  CrrT.    ' 

Messrs.  Evarts,  Choate  &  Beaman,  Couna^ors  at  law  : 

'Gentlemen. —  At  your  retjuest  I  have^  on  Jnne  twenty-tiftb, 
and  again  on  July  first  and  July  seventh,  visited  Flatbuab.  and 
have  made  a  careful  examination  of  the  place  at  which  the  town 
of  Flatbusb,  L.  I.,  proposes  to  locate  the  outlet  of  its  main  ont- 
fftll  »ewer.  My  inspection  was  not,  however,  confined  to  the  point 
of  Mill  creek,  whei*  it  is  pi-opnsed  to  discharge  the  sewage  of  the 
town  of  Flatliush.  but  included  the  whole  course  of  Mill  erect 
from  the  foiTiier  Mill  dam  to  the  junction  of  Mill  and  Garrcteon's 
creeks,  and  farther  on  the  lower  part  of  Garretson's  creek,  includ- 
ing a  portion  of  John's  creek,  down  to  the  Dead  Horse  inlet. 

It  appears  from  the  map  of  tbe  Flatbusb  avenue  sewer,  as 
filed  in  the  county  clerk's  office  in  Brooklyn,  that  tbe  whole  of 
tbe  sewer  proper  (excluding  st^rm  water)  of  tbe  tomi  of  Flatbusb, 
which  is  estimated  to  have  a  popnlation  of  15,000,  is  to  be  coo- 
veyed  through  a  brick  main  sewer,  sixty-six  inches  in  diameta", 
to  a  wooden  trunk  or  outfall  sewer,  four  feet  by  five  and  one-half 
feci,  with  flat  bottom.  This  outfaU,  according  to  the  map,  is 
located  in  a  straight  continuation  of  the  line  of  Flatbnsb  avenae^ 
and  will  continuously  discharge  (he  uupurified  sewage  below 
low-waler  level  into  the  upper  part  of  Mill  creeli.  This  creek 
is  really  nothing  but  a  narrow  inlet  tTom  the  sea,  a  tidal  estuaiy. 
Opposite  tbe  proposed  sewer  outfall  tlie  creek  is  about  200  feet 
wide  at  lueau  low  tide,  and  has  a  very  narrow  and  circuitoaa 
duuinel,  not  more  than  four  feet  deep,  with  very  shallow  bankSf 
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and  is  almost  doaeci  in  several  places  "by  aand-bara.    On  eillLer 
side  of  tlip  (Tfi?!;  nre  largo  ai-oiis  of  low   land,  or  salt   watei^J 
metulowe,  covered  with  a  thick  growth  of  eea  ^^rass.    These  layf 
landB  are  alternately  exposed  and  covered  more  or  less  by  wate 
J  sen  grasps  being  entirely  submerged  only  during  brief  periof 
pf  extraordinarj-  hijrh  tides. 

Tile  uppei-  end  of  Mill   creek,   which   extends   approximate 
1,000  yards  above  the  proposed  sewer  ontlet  to  the  Mill  iasU  i 
'"'bridge  fnnns  a  cul-de-sac  or  dead  end,  and  has  practically  so 
inection  with  the  wptei-8  of  Jamaica  bay. 
It  ia  a  onmmon  practice  to  get  rid  of  town  sewage  "by  dla- 
larging  it  directly,  i.  e.,  without  any  previous  puriflcafion.  into  . 
h  Inrge  body  of  water,  either  a  running  stream,  or  a  tidal  estuar] 
\jVr  into  the  orenn,  and  wbere  the  volume  of  water  of  the  stre 
14b  Bufflcient  tn  render  sewage  innocuous  by  dilution,  or  where 

there  is  a   nipkl  and  stifmg  cui'renT  to  carry  the  sewage  coat'   I 
:  pletely  away  to  such  a  distance  that  no  part  of  the  sewage  retnma 
[  .to  be  deposiled  upon  the  flats  and  to  pollute  the  shores,   this 
llnethad,  usually  called  crude  dis[tosiil,  cau  not  be  objected  to  on 
^feuiitary  grounds. 

The  pn>po»>-d  Flatbush  avenue  outfall  aewer  contemplates  Bad 
I  crude  (iisfMisal  of  the  sewage  of  a  town  of  15,000  inhabitaati 
I  into  the  ui»iier  end  of  Mill  creek,  and  the  question  submitted  i 
Lne  in  whillier  or  nol  the  method  selected,  and   the  location  of 
tthe  outfall  sewer,  is  a  proi)er  one.     Sly  answer  ia  emphatically 
The  outfall  sewer  is  not.  in  ray  judgment,  property  located^  — 
i  U  it  should  be  constructed  where  and  as  contemplated, 
■  mSe  to  predict  that  before  long  a  formid.ible  nuisance  wouldEj 
e  cmated  resnlling  in  grent  and  irreparable  damage  to  the  inter-1 
•  of  the  adjacent  property  owners,  and  of  the  fishing  and  oyster 
I  iuteresis,  and  this  for  the  following  reasons: 
Crade  and  unpurifled  sewage  discharged  continuously  into  the 
^I^icr  end  of  Mill  creek  must  float  backward  and  forwaivi  with 
'  change  of  the  tide,  and  its  impurities  would  neceawirily 
^'deposited  about  the  outfall  eewer,  and  strand  along  the  shores. 
E  the  ineoming  tide  floating  particles  of  solid  sewage  anil 
kended  tlocculeut  impurities  would  be  driven,  by  the  tidi>,  by  ^ 
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■  charge  of  the  Flatltush  Beiver  into  Mill  creek,  and  that  the 
aitPtilion  of  the  board  of  health  of  Flatlands  was  called  to  the 
niatlcp,  and  the.v  were  asked  lo  prevent  the  creation  of  thia 
niiisanfe.  and  he  understood  that  the  loizaJ  bwu-d,  under  advice 
of  counsel,  had  come  to  the  couclnaion  that  they  had  no  powtT 
to  prevent  the  creation  of  the  nuisance,  but  had  power  to  abuCd 
the  nnisiiuce  when  one  existed, 

Mr.  Balch  here  read  the  report  of  William  Paul  Gerhard,  Ks-j^ 
as  follows; 

Offick  of  \Vm.  Paul  Gkkhard,  j 

Consulting  Fnglnker  fob  Sanitary  Works,  > 

36  Union  Square,  East,  New  Yokk  City,    ) 

Messrs,  Etarts,  Choate  &  Beauan,  Counselors  at  law  : 

'Gvnileuien. —  At  your  request  I  liavft  on  June  twenty-flfth, 
and  again  on  July  first  and  July  seventh,  visited  Flatbusli.  and 
have  made  a  careful  examination  of  the  plaoe  at  which  the  town 
of  Flatbush.  L.  I.,  proposes  to  locate  the  outlet  of  its  main  out- 
fall sewer.  5[y  iuBpectinn  was  not.  however,  confined  to  the  poiat 
of  3IilI  creek,  where  it  is  pi-oposed  to  discharge  the  sewagi*  of  the 
town  of  Flatbush,  but  included  the  whole  course  of  Mill  creek 
from  the  fonner  Mill  dara  to  the  junction  of  Mill  and  Garr«'tB»Q'» 
creeks,  and  further  on  tiie  lower  part  of  Garretson's  creelt,  inelud- 
ing  a  portion  of  John's  creek,  down  to  the  Dead  Horse  ink-t. 

It  appears  fi-oni  Ihe  map  of  Uie  Flatbush  avenue  sewer.  OS 
filed  in  Ihe  county  clerk's  office  in  Brooklj-n,  that  the  whole  of 
the  sewer  proper  (exchidinp  storm  water)  of  the  town  of  Flatl>nsh, 
which  is  estimated  U^  have  a  pt)pulation  of  15,000,  is  to  be  coct- 
Teyed  tlu-ough  a  bHek  main  sewer,  sixty-six  inches  in  diameter, 
to  a  wooden  tnink  or  outfall  sewer,  four  feet  by  five  and  one-half 
feet,  with  flat  bottom.  This  outfall,  according  to  the  map,  Is 
located  in  a  straight  continuation  of  the  line  of  flatbush  avenue^ 
and  will  continuously  discharge  the  unpimtied  sewage  belowi 
low-water  level  into  the  upper  part  of  Slill  cn^ek.  This  creek 
is  n-ally  nothing  but  a  nan-ow  inlet  from  the  sea,  a  tidal  estuary. 
Opposite  the  proposed  sewer  outfall  the  creek  is  about  200  feet 
wide  at  mean  low  tide,  and  has  a  very  narrow  and  circnitona- 
channel,  not  more  tlian  four  feet  deep,  with  very  shallow  banks. 


I  Statk  Board  of  Ukalth,  185 

^and  iB  almoHt  closed  in  several  places  by  sand-bars.    Oa  either 
'  aide  of  tlie  opt-c-k  ai-p  liirgt»  an-iis  of  low   land,  ca-  salt   water 
I  meftdon's,  cr»\*ered  witli  a  tbick  growth  of  sea  ^'ase.     These  low  J 
I  lamls  are  alternately  uxpoBed  and  covei-ed  mure  oi-  less  by  water,'  M 
\  the  sea  yrasss  being  entirety  submerged  only  during  brief  periods^  ^ 
'  Ot  eitmordinary  high  tides.  I 

[       The  upper  end   of  Mill   ereelt,   wliich  extends   approximatdj"  ' 
i  1,000  yai-ds  above  the  proposed  sewer  outlet  to   the  Mill  dara. 
}  bridge  fonns  a  cul-de-sac  or  dead  end.  and  has  practically  no 
I  connection  with  the  waters  of  Jamaica  bay. 

It  is  a  common  practice  to  get  rid  of  town  sewage  by  dis- 
■  charging  it  directly,  i.  e.,  without  any  previous  purification,  into 
a  large  body  of  water,  either  a  running  sti-eani,  or  a  tidal  estuary 
«r  Into  the  ocenu,  and  where  the  volume  of  water  of  the  streamt 
'In  sulllcient  to  render  sewage  innocuous  by  dilution,  or  where 
there  (s  a  i-apid  and  stmng  cun-ent  to  carry  the  sewage  com- 
pletely away  to  such  a  diwtance  that  no  part  of  the  sewage  returns 
to  l>e  deposiled  upon  the  flats  and  to  pollute  the  shores,  this 
method,  usually  called  crude  disposal,  can  not  be  objected  to  on 
sanitart'  graunds. 

Tlie  proposed  I-latbuah  avenue  outfall  sewer  contemplates  such 
a  crude  disposal  of  tlic  sewage  of  a  town  of  15,000  inhabitants 
into  the  upper  end  of  3*ill  creek,  and  the  question  submitted  (O 
me  Is  whether  or  not  the  method  selected,  and  the  location  of 
the  outfall  sewer,  is  a  proper  one.  My  answer  is  emphatically 
no.  The  outfall  sewer  is  not,  in  ray  judgment,  properly  located, 
and  If  it  should  be  constructed  where  and  as  contemplated,  it 
ia  saftf  to  predict  that  before  long  a  formidable  nuisance  would 
be  created  resulting  in  great  and  irreparable  damage  to  the  inter- 
estsof  the  adjacent  property  owners,  and  of  the  fishing  and  oyster 
bed  interests,  and  tiiis  for  the  following  reasons: 

Crude  and  unpuritied  sewage  discharged  continuously  into  tlie 
npper  end  of  Mill  creek  must  float  backward  and  forward  with 
erwy  chanjje  of  the  tide,  and  its  impurities  woidd  necesanpily 
be  deposited  about  the  outfall  sewer,  and  strand  along  the  shorea 
Dnring  the  incoming  tide  floating  jKirticles  of  solid  sewage  and 
suspended  Ihicculeut  impurities  would  be  driven,  by  the  tidi>,  by 
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strong  winds  and  by  eddies  against  the  flats  and  deposited  in 
the  high  grass  of  the  salt  water  mwidows  in  the  Wcinity  of  the 
outfall,  and  the  same  would  hapi>en  during  the  ebb  tide  along  the 
shores,  on  the  numerous  sand  bars  and  in  the  coves  of  still  water 
'  of  Mill  creek. 

I  have  not  hastily  arrived  at  this  conclusion,  but  have,  jointly 
with  Mr.  James  R.  Croes,  Member  American  Society  of  Civil 
Engineers,  made  a  number  of  careful  float  esperiments,  whica 
demonstrated  conclusively  that  sewage  discharged  at  the  pro- 
posed outfall  would  not  be  carried,  as  it  should  be.  quickly  and 
continuously  out  to  deep  water  by  tidal  currents,  but  would 
Instead  oscillate  to  and  fro  In  Mill  creek,  as  well  as  farther  down 
in  Garretson's  and  John's  creeks,  and  woidd  remain  in  these  cpeefcs 
a  long  time  before  getting  out  to  sea.  In  connectiou  herewith 
two  facts  shoidd  be  borne  in  mind;  first,  that  on  account  of  lis 
leaaer  specific  gravity  sewage  will  float  on  top  of  sea  water  for  a 
greater  period  of  time  than  when  discharged  into  fresh  wuier; 
and,  second,  lliat  salt  water  has  a  tendency  to  delay  the  oxidation 
and  nitrification  of  organic  matter.  For  all  these  reasons  the  out- 
fall sewer,  if  located  as  now  propopM>d.  would  very  injuriously  affect 
the  adjacent  land  owners  and  surrounding  property.  Roughly  esti- 
mated, the  fecal  matter  alone  of  a  population  of  15.000  inhabi- 
tants would  amount  to  about  one  and  two-thirds  tons  per  day,  or 
about  600  tons  per  annum.  These  solid  organic  matters  deposilM 
along  the  shores  and  in  the  vicinity  of  the  sewer  outfall  would 
necessarily  soon  decompose,  particidarly  when  exposed  on  the 
flats  at  low  tide  to  the  heat  of  the  summer's  sun,  and  thus  creiite 
offensive  gases,  dangerous  to  health.  The  prevailing  winds  in 
summer  time  are  south  and  southeast,  and  would  have  a  ten- 
dency to  iKillute  the  air  of  the  neighborhood  for  long  distances 
and  endanger  the  healtii  of  the  occupants  of  summer  residences 
along  the  rfiores.  Property  would  thereby  depreciate  in  value; 
hence,  the  outfall  sewer  would  not  only  work  harm  but  also 
great  injury  to  land  owners.  The  boating  interests  would  also 
suffer,  and  in  summer  time  pleasure  boats  in  particular  wouH 
avoid  waters  so  highly  polluted.  Bathing  in  tlie  creek  wouM  be 
rendered  impoaaible,  and  the  small  bathing  beach  at  tiie  foot  cf 
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the  long  pier  would  lie  dofiled.    Moreover,  there  are  exten^riva 

oysttT  beds  along  Mill  and  Gan-i'tson's  oiveks,  and  the  buaineas  of  _ 

tiieir  owners  would  practically  be  entirely  destroyed     Even  i 

fishing  would  be  injured  to  a  great  extent  for,  although  it  is  '^et 

erally  accepted  that  fish  feed  and  thrive  upon  sewage,  such  is  only'^ 

|*^the  caae  where  sewage  is  discharged  in  a  fresh  condition,  while 

t'it  la  much  more  probable  that  some  of  the  sewage  matters  wotild 

Lairive  and  be  discharged  at  the  outlet  in  a  putrid  condition,  and 

kit  is  well  known  that  putrid  sewage  kills  fish. 

Althougli  I  am  not  calleil  upon  to  suggesb  a  rt^medj-,  I  would 
['state  that  (here  are  sewral  ways  in  which  the  dilliculty  can  lie 
I'QTeroonie.     One  way  would  be  to  have  liie  sewage  of  tie  town  of 

Hatbush  purified  and  rendered  innocuous  either  by  applicuti(Hta 
I  iiptm  land,  or  by  some  metliod  of  chemical  piu'ificafion,  at  or  nee 
e  outskirts  of  the  toiwn  of  Flatbuab.     The  purified  sewage  c 
be  discharged  without  injuiy  into  the  watere  of  Mill  creek  thrt 
the  proposed  outfjill  aewer. 

Another  method  would  be  to  carry  the  oatfall  sewer  suRtcIentljl 
t  far  ont  into  deep  water  to  a  point  where  strong  ontwaj"d  or  Iat«va 
^ttdal  coirentB  would  at  all  times  carry  the  sewage  out  Co  s 
A  third  method  would  be  to  build  a  tank  eewer  or  eewag 
roir  from  wiiidi  the  sewuge  would  be  discharged  periiKlically 
'  only  during  the  first  hours,  or  better  still,  during  tlie  middle  third 
!  of  Hie  outgoing  tide.  If  this  latt*T  method  were  adopted  it  would 
.  be  advisable  to  locate  the  outfall  at  least/  as  far  down  as  the 
I  Imicitkiin  of  51111  and  Garretson's  creeks  or  else  at  the  junotJon  ot  ■ 
',  Uill  and  John's  creeks.  It  would  not  be  safe,  in  my  judgment 
'  to  adopt  this  flcheme  of  storage  of  sewa^  and  intermittent  dl»^ 

e-  during  the  first  hours  of  outgoing  tide  at  tlie  present  pro- 
[piMed  outfall,  as  the  location  is  far  too  near  the  head  of  Mill 
t.0re^  and  would  still  result?  in  a  pollution  and  defilement  i 
f  ttetthorea 

Bespectfully   submUtt^. 

W5I.  PAUL  GERHARD, 
Convullhig  Engineer  for  Sanitary  yTorkt. 


Jojy  10, 1891, 
18U1. 
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I>r.  Baloli  also  re«d  report  of  J.  J.  R,  Croes,  Esq..  as  follown:     I 


hviL  i  I 
II.      J  1 


RELATISa  TO  FLATBUSH  SEWEB  OUTLET. 

J.  JiMica  R.  Oboes,  M.  Am.  Soc.  C.  E.,  M.  Inst.  C.  E.,  Civil  j 

EsoiNKER,  No.  13  William  St.,  New  Yokk  City, 

Nkw  York,  ^Wy  15,  1891. 

Messrs.  Evahts,  Cboatk  &  Bbaman,  iVu.  53  Wall  St.,  New  York 
City  : 

Sirs, —  I  Uave  the  honor  to  pi-eseut  the  result  of  exarainatinns 
made  at  your  request  to  determine  the  effect  upon  the  adjacpnt 
riparian  lauds  of  the  proposed  discharge  of  the  sewage  of  Flatbmh 
through  tlie  eewcr  now  in  course  of  construction,  into  Mill  oreelc 
in  Flaliaiids  at  the  easterly  end  of  Flatbudi  av-enue. 

According  to  the  plans  on  file  in  Ihe  county  clerk's  office  in 
Brooklyn,  the  proposed  sewer  is  to  be  built  »f  brick  to  Ihe  nhore 
line,  and  thence  for  a  distance  of  about  1,300  feet  ia  to  be  carried 
by  a  wooden  trunk  across  the  marsh  land  wliiirli  is  Hiibiner;»ud  at 
Mgh  water,  and  to  discharge  into  what  ia  known  as  Mill  creek, 
which  is  one  of  Ihe  narrow  channeU  through  the  inarsheH  which 
adjourn  the  town  of  I^atlands  on  the  west  side  of  JnniKica  bay 
from  Canarsie  to  Rockaway  inlet.  At  the  teniiiniis  of  the  piv- 
posed  sewer,  the  general  direction  of  the  chaum-l  is  nt  iin  angle 
of  forty-five  degrees  with  the  line  of  the  sewer,  and  runs  in  an 
Irregular  course  for  about  570  feel  to  Garrelsun's  rreel;.  The 
general  direction  of  this  ci-eek  is  at  an  angle  of  about  forty-flve 
degrees  with  Mill  creek  for  5,000  feet  to  Dead  Horse  inlet,  whieU 
is  between  Coney  Island  and  Bairen  island.  From  the  moutii 
of  this  inlet  it  is  about  9,000  feet  to  the  open  sea  outsido  of 
Bockaway  beach. 

Abo\e  the  proposed  sewer  outlet.  Mill  creek  extends  northerly 
in  the  marshes  for  about  4,500  feet  to  an  old  dam  whei>-  a 
tidi'-raill  fomifrly  stood.  Through  the  sluiceway  in  ibis  dam, 
which  is  now  open,  there  is  water  communicatiu-i  with  Jnuinica 
bay  thj-ough  6,000  feet  of  irregular  channels. 

At  low  tide,  the  salt  meadows  on  each  side  of  ilil!  cn-ek  are 
exposed,  and  the  water  is  confined  to  narrow  channels  ihrougb 
the  marshes.     At  high  water,  the  marshes  are  entirely  hiibuiergtKL 
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The  extent  of  the  niurshes  and  the  cbanneld  llirotish  them  ia 
shown  on  the  aoconipanjing  map  prepared  from  tiii^  I'lilied  Stiites 
coast  survey  charts. 

The  question  to  be  detennined  in  this  jase  Is  wheiher  the 
crude  eewag©  discharged  from  the  proposed  wewer,  whicli  is  lo 
carry  the  dniinage  from  a  population  nuinbenng  jt  the  present 
[  time  about  f2,0OU  and  rapidly  growing,  will  be  caiTied  nut  to 
r  sea  by  the  tidal  currents  or  will  be  retained  within  tJii'  creeks 
I  and  diffused  tlu-oiigh  the  marsh  lands,  and  by  exiHmnn>  at  low 
UtHe  become  offensive,  and  a  nuisance  to  the  adjoining  iiplaad 
ftpopnlarion. 

■  To  aid  in  determining  this  qiu-arion,  a  semtf  of  eX[)eriuM'nls 
f  Was  made  with  lloats  in  the  channel  at  x'arious  staj^os  of  the  tide. 
i  The  floats  used  were  cylinddcal  rods,  thirty-two  inches  long, 
I  loaded  at  one  end  so  as  to  be  submerged  about  twenty-eight 
inchoB.  On  the  accompanjing  map,  the  course  Inivelt'd  by  these 
float  is  indicated,  with  notes  of  the  times  occupied  by  ttie  floata 
I   in  traveling  between  several  points. 

The  result  of  these  float  experiments  may  be  thus  simimarlw'd: 
WhMl  the  tide  is  ebbing,  the  greatwt  velocity  of  the  current  in 
I  HUl  rreek  is  about  one  mile  an  hour.     The  tendency  of  any  mai- 
L  tor  deiK^ited  in  the  channels  at  the  moutli  of  the  proposed  sewer 
P '■!•  towards  tlie  shores  of  the  cT-eek,     Out  of  seven  Soats  placed  ia 
fi  th*  clianuelM  at  dilTerent  stages  of  the  ebb  tide  on  July  ^eveoti^f 
f,  not  one  floated  clear  of  llie  banks  as  far  as  Garretson's  cro^^f 
irjBvery  one  nas  stranded  on  one  side  or  the  other  within  the  flti^H 
I   tnWti  below  the  sewer  outlet,     8uch  of  ttu^in  as  were  picked  V^| 
I    and  repliioed  in  the  eiiannel  continued  their  course  tu%\'anls  tnfl 
J  Qreun.    One  of  tbeee  was  stranded  on  the  bar  off  Coney  islana 
f  4oae  hours  after  it  started  from  tlie  sewer  outlet, 
k       Of  the  four  Iloata  placed  in  tlie  channel  at  different  stages  of 
i«t1ie  ebb   tide  on   June   tliirtietli,   only  one   rcnched   OaiTetson's 
I  ureck.    This  tloat  was  immers*^  about  two  houra  after  high  tide. 
ll'Tho  three  other  floats  were  all  stranded  on  the  meadow  within 
I  S,Uim  ffet  of  the  starlJng  pia<!e. 

I       On  Juni;  iliirtietb  i«even.  floats  were  put  in  the  stream  at  ditler- 
r  mt  »tiig€t<i  of   the  flood   tide.     AU   of  theui,   when   first   put   la,,  I 
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traveled  up  stream  in  Slill  creek  from  500  to  1,000  feet,  and  when 
tho  tide  had  risen  stifficiently  to  allow  Uiem  to  pass  over  the 
meadows,  all  of  them  wet-e  stranded  within  430  feet  of  the  preseDt 
end  of  natbuah  avenue. 

Floats  placed  in  the  clianuels  of  Garretson's  and  5K11  creelis 
within  one  hour  after  low  water,  traveled  up  stream.  One  of 
these  floats  which  waa  placed  in  Gatretaon's  civel^  on  July  first 
was  found  floating  within  1,000  feet  of  where  it  had  been  put  ill, 
six  day^  afterwards. 

Out  of  eleven  lloats  pLnced  in  the  channel  of  Mill  ci-eek  at  the 
proposed  sewer  outlet  on  June  thii-iieth,  between  0.30  a.  m.  and  5 
p.  m.,  all  but  one  stranded  on  the  meadows  within  2,000  feet  of  the 
storting  place.  This  seiies  of  ohsen'ations  ejttended  from  the 
time  of  low  water  to  two  hours  after  high  water. 

The  conclusion  to  lie  drawn  from  these  experiments  is  that  all 
solid  mattera,  and  nearly  all  liquid  matters,  disehai^ed  from  ihe 
sewer  dutlet  at  the  pi'opoeed  point  of  outfall,  will  be  rel^iined  in 
Mill  creek,  and  w  ill  \te  distributed  ovei"  the  mai-ahea  borderjng  the 
treek,  and  will  cpeete  a  nuisance  to  the  adjacent  ujtiand. 
First,  by  the  efiluvin  arising  fi-oni  the  matter  deposited  on  ttie 
marslies,  and  exposed  at  low^  water;  and,  secondly,  by  gradually 
filling  up  the  channel  of  the  creek.  When  the  watere  of  this 
creek  sliall  have  l)ecome  tliorotighly  fouled  and  satorated  with 
oewsige  matter,  a  certjiin  proportion  of  such  matter  will  doubtleye 
be  carried  out  towards  the  ocean.  The  direction  of  the  currenta 
nt  the  mouth  of  the  inlet  indicates  that  the  floating  matters  will 
be  carried  towards  Coney  island  iM-acheB.  and  create  a  nuisance 
ther^', 

I  am,  therefore,  of  the  opinion  that  the  location  selected  for 
the  terminus  of  the  Flathush  avenue  sewer  is  not  only  injudicious 
tat  is  also  positively  detrimental  lo  health,  and  contrary  to  public 
policy  and  private  rights.  This  opinion  was  reached  in  the  first 
place  from  examination  of  the  locality,  and  consideration  of  the 
well -established  princi[Je8  governing  the  flow  of  water  in  tidal 
channels  such  as  exist  in  the  vicinity  of  the  proposed  outlet  of 
the  sewer,  and  fmm  the  unanimous  testimony  of  persons  famtli.-ip 
with  the  lerrilorj-,  to  the  effect  that  floating  bodies  set  adrift 


ien        ■ 


[  State  Board  of  IIkaltb.  lit  ' 

in  the  creeks  do  not  go  out  to  sea  but  are  carried  back  and  forttal    ' 
hS  tile  tides  among  and  over  the  meadowa. 

Tile  float  experiments  I  liave  made  con-oborate  and  confirm 
these  principles  find  statements  of  fact. 

J.  J.  R.  CROES,  J 

Cwisult'm^  JCngineer.  ■ 

Dr.  Batch. —  Xow  Mr,  Croes  has  a  map  here  in  relation  to  this 
matter,  showing  the  puints  where  lie  put  in  these  floats,  and  the 
I  xesolt  of  his  esptTiments.     [Referring  to  map.]     Here,  as  I  under- 
■  stand  it,  is  the  outlet  fall  of  the  sewer? 

I  Mr.  Ci-oes. —  Yes,  sir.  The  direction  of  Flalbush  avenue  ia 
j^sliown  by  this  yellow  line  on  the  map.  that  shaded  portion  there. 
'  the  point  of  outfall  of  the  sewer  is  to  be  here.  It  is  oari-ied 
L  across  from  the  little  dock  that  there  is  there  now,  or  landing, 
i  Irooi  the  upland.  This  is  the  edge  of  the  upland,  the  yellow, 
i-  carried  across  and  discharged  into  the  channel  of  Mill  creek,  at 

tMa  point  somewhere  in  here. 

I       Mr.  Kowe. —  How  far  is  that  about?  J 

Mr.  Croes. —  That  is  about  1,300  feet  from  the  upland,  and  tbexfl 

I  is  to  be  a  wooden  trunk  across  there  discharj^ng  the  sewage  out' 

!  at  this  point.    The  point  where  all  the  floats  were  started  from 

t  -was  right  in  the  center  of  the  channel  at  the  point  where  the 

■ewer  ia  said  to  be  made  to  discharge.     The  lines  of  floats  put 

is  on  different  days  are  represented  by  different  colored   lines 

here  on  tlie  map.     The  floats  of  June  tliirtieth  are  blue,  those  of 

L  July  serenth,  put  in  on  the  ebb  tide,  are  in  black,  and  those  on 

I  Jane  thirtieth,  put  in  on  the  ebb  tide,  are  in  red. 

I       Vow,  taking  the  floats  on  the  flood  tide,  for  instance  those  at  ibe 

time  that  lihe  tide  began  to  flow,  are  shown  by  the  course  of  the 

lilDe  floats  —  tha*  is,  it  was  low  tide  and  the  tide  was  just  iK'gin- 

I  j^ng  to  raise  then  —  all  of  these  floats  came  up  tu  this  du'ecLlon. 

I  Too  will  see  there  wfre  eight  floats  put  in  tliere,  extending  fnuii 

l.ft^O  o'clock  in  the  mwning  until  :i  oi'dock  in  the  aftei-noon,  and 

rtfiey,  all  of  them,  ran  up  and  were  stranded,  some  of  them  —  lliey 

lall  londeil  here.     Ifone  of  them  went  up  farther  than' this  point,  and 

[  tbty  were  all  stranded  on  the  meadows  around  in  thiis  vicinity. 
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on  the  adjacent  shore  closer  by,  the  tide  at  that  time  imt  niiiiilng 
out  as  fast,  being  past  the  center  of  the  ebb  tide. 

Those  fluats  gave  a  very  fair  indication  of  the  courae  that  woulil 
be  followed  by  any  matter  that  would  be  deposit'^  in  'he  clianiieL 
They  were  standing  twenty- eight  inches  deep  and  they  gave 
a  very  tnie  and  close  approximation  to  the  ■:ouise  of  any  muttpr 
deposited  in  the  center  of  the  stream  at  that  point: 

Dr.  Balch, —  Mr,  Croes.  I  would  like  to  ask  -ou  a  <iuestiou.  As 
an  expert  engineer,  in  your  opinion,  raw  sewage  discharged  from 
the  proposed  outfall  of  the  FlatbTish  avenue  sewt-r.  cotild  that 
reach  deep  sea  water? 

SI  p.  Croes, —  It  could  not. 

Dr.  Balch. —  Would  it  be  distributed  over  the  meadows  whicli 
are  uncovered  at  low  tide,  by  the  incoming  tide  as  it  fell  fron^i 
the  sewer  mouth? 

Mr,  Croes, —  From  the  experiments  which  I  made  and  from  the 
obserratioa  of  the  currents  there,  it  certainly  would  be. 

Dp.  Balch. —  The  sewage  from  the  town,  of  about  12,000  people^ 
would  be  discharged  from  this  outfaU,  would  it  not? 

Mr.  Croes. —  Yes,  air. 

Dr.  Balch. — And  about  how  much,  on  an  average  is  that  sewim;e 
per  day  in  gallons?  That  would  be  about  thirty  gallons  a  person, 
would  it  not? 

Mr.  Croes. —  Well,  from  a  population  of  about  13,000,  I  should 
think  there  would  be  at  the  first  in  the  neighborhood  of  aboat 
60,000  gallons  a  day,  at  tlie  first,  and  increasing  as  the  coa- 
nections  with  the  sewers  increased. 

Dr.  Balch. —  So  that  when  all  the  connections  with  the  sewera 
were  made  you  would  have  more  than  likely  120  gallons  a  day? 

Mr.  Ci-oes. —  Tou  would  probably  have  300,000  gallons  per  day. 

Dr.  Balch- —  There  would  be  300,000  gallons  per  day  on  an 
average? 

Mr.  Croes, —  Tes,  sir. 

Dr.  Baldi. —  Of  thsit  300,000  per  day  on  an  average,  about  how 
much  is  solid  matter? 

Mr,  Croes. —  Well,  I  can  hardly  give  that  in  gallons.  I  think,' 
thongh,  that  it  would  be  probably  from  about  a  ton  and  a  half 
to  two  tons. 
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Dr.  Balch. —  Of  solid  inntier? 

Mp,  Cpoea. —  Of  eolid  matter.  A  ton  and  a  half  lo  two  tom 
of  solid  matter  it  would  be  that  would  l>e  deposited  tiere. 

Dr.  Balfh. —  How  deep  la  3IU1  creek  where  the  diseharjjo  taki 
,  place? 

Mr.  CrocB. —  I  think  it  is  about  four  feet  deep  at  low  tide. 

Dr.  Balch,— And  about  how  wide? 

Mr,  CrofS. —  At  low  water? 

I>r.  Balch. —  Yes,  air.  ; 

Mr.  Crofs. —  Well,  it  is  from  eighty  to  100  feet. 

Mr.  BaislL'j. —  You  are  overestimating  the  depth  of  that  creA 
I  according  to  the  plans  that  were  drawn  by  the  tJnited  Statev 
^•nrTej.  I 

Mr.  Croes. —  In  the  center  of  the  creek  there,  at  low  tide,  I 
Pl^iotild  think  it  was  that. 

Mr.  Hunt. —  We  measured  it  on  the  days  that  we  were  thei 
[imt  of  course  we  didn't  know  about  the  extreme  low  water. 

Dr.  BalL-h. —  "WTiat  I  wout  to  know  is  this:  There  is  bnt  vei 
Uttle  water  comparatively  in  the  bed  of  this  creek  at  low  tMe>  ^ 
['And  they  are  discharf^iTig  in  here  an  average  of  two  tong  per 
day  of  solid  matter,  which  is  spread  around,  more  or  less,  fay 
one-hiilf  of  it  is  sediment  there,  and  the  other  half  goes  over  the 
meadows  and  is  deposited  there.  In  other  words  it  will  fill  cp 
the  bed  of  the  creek  more  or  less. 

Mr.  Croes. —  In  relation  to  one  of  those  float  experiments  that 
T  call  jour  attention  to  here,  I  would  state:  On  July  first  a  float  J 
wan  put  in  at  11.45  in  the  morning  in  Garretson's  creek,  abOQJ 
one-quarter  of  a  mile  below  the  mouth  of  Mill  creek,  and  at  ( 
o'clock  on  July  seventh,  that  same  float  was  found  within  a  thou-"* 
sand  feet  of  where  it  had  been  put  in.  It  had  be?n  floating 
aruuiid  for  a  week  in  the  stream,  probably  being  stranded  at 
tIniM  and  then  washed  off;  but  there  it  was  within  a  thoueaod 
feet  of  where  it  had  been  put  in. 

Dr.  Balch.^— All  I  wish  to  say  from  what  Mr,  Croes  has  stated 

her*",  and  reading  his  re^rt  made  to  the  plaintiff's  attorney  in  thia 

cnse.  It.  is  evident  fliat  sewage  discharged  into  SHU  creek  could  not 

p^t  out  into  the  ocean;  it  is  going  to  be  deposited  more  or  lea& 

ISfll.  19 
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ou  the  (lata  and  create  a  nuisance.  There  ia  no  question  in  tlie 
rniaiX  of  the  president  of  the  State  Board  of  Heallh,  nor  in  my 
mind,  that  that  would  l>e  the  fact,  and  it  would  create  a  menace 
and  (lander  to  pnblic  health.  The  question  would  come  up  chiefly; 
PQ  the  power  of  the  local  board  of  health  as  to  what  it  could  do 
in  thf  case.  I  notice  here  in  some  of  the  papers  forwarded  me 
that  the  board  of  health  of  Flatlands,  through  it«  counsel,  Messrs. 
Morris  &  WTiitehouse,  considers  it  has  no  power  in  the  matter  until 
a  nuisance  Ls  tToated.     The  letter  is  as  follows: 

M0KRI8  ifc  WHrrEHOnsE,  103  Montaodb  St.,  1 
Beookltn,  August  20, 1 891.      j 
Messrs.  Evartb,  Choate  &  Beuiak: 

Oentlemeu, —  Rt-feiring  to  the  petition  of  some  of  the  citizeiiB 
of  FlatlandB,  addressed  to  the  board  of  health  of  that  town,  we 
would  state  on  behalf  of  the  board,  that  they  have  carefully  read 
and  considered  the  same,  and  iUthough  Ihey  concur  in.  tiie  opinion 
therein  expn-ssed,  thiit  the  server  in  question,  when  coniplet«Ml 
and  put  into  use,  will  ci'eate  a  nuifiance,  tht-y  are  unable  to  lind 
wherein  they  hiive  any  power  to  ru-t  in  the  premiBes  until  a 
nuiMince  esista.  They  do  not  underetand  that  they  have  any 
powCT  to  act  when  a  nuisance  is  apprehended  mei-ely.  If  wheJi 
completed  and  put  into  use,  the  sewer  proves  to  be  a  nuisance,  the 
board  will  luake  use  of  every  power  it  possesses  to  suppress  it,  and 
to  tiiat  end  will  invoke  the  aid  of  the  courts,  if  necessary. 
Youi-a,  etc. 

MORRIS  &  WHITEHOU8E. 

The  State  Board  of  Health  considers  that  the  board  of  health 
of  Flatlands  has  power,  especially  when  called  upon  by  the  Stiite 
Board  of  Health,  to  prevent  the  nuisance  coaiiug  on,  rather  than 
to  wait  until  the  nuisance  does  come  on  and  then  try  to  abate  it. 

Laying  the  matter  before  the  Attorney-General,  his  apiniou 
was  to  that  effect,  that  if  the  State  Board  of  Health  called  the 
local  board  of  health  together,  under  the  provisions,  as  I  state'] 
before,  of  subdivision  1,  section  3,  Laws  of  1885,  chapter  270  —  if 
the  Board  of  Health,  or  its  president  and  secretary,  aiiall  be  satia- 
fled  that  acHon  by  the  board  of  heallh  of  the  town  of  Flatlands 
is  necessary  for  the  public  good,  the  State  Board  would  require 


1 


i^TATB   BuABD   UF    KeALI'H, 


147 


the  board  of  health  of  the  town  of  Flatlands  to  taku  »ach  meaa- 
ures  as  niny  be  necessary  t«  prevent  the  crefttJon  of  this  nuiaa 
in  the  furtherance  of  their  duties  in  protecting  thfii-  jiirisdictiiH 
from  the  menace  and  danger  to  public  health  and  gnard  agaiiu 
Uie  introduction  of  disease  or  anything  else  aa  It  set  forth  in  suVl 
,  division  3   of  the  same  section,  wliere  they  are  empowered  to 
goard  afj:ainst  the  ioti-oductiou  of  (Contagious  and  infectious  dis- 
ease by  the  exercise  of  pn')per  and  vifj^lant  medical  inspecttoO. 
H  they  caii  guard  against  the  introduction  of  a  disease  by  keeping 
people  out  or   keeping   goods   out,   or   quarantine   things  from' 
Entering  their  bordera,  tliey  certainly  can  guard  against  the  intw- 
I  doctlon  of  disease  by  prerenting  a  town  discharging  sewage  upon 
I  tliedr  grounds  where  that  is  going  to  be  a  nuisance.     That  this 
L  b  BO  is  shown  in  the  case  of  the  coinphiint  of  the  board  of  healtji 
p-*f  the  city  of  Syracuse  against  the  city  of  Syracuse.     The  board 
J" of  health  of  the  city  of  Syracuse  wrote  to  the  State  Board  ab(M 
L'it^  and  they  advised  them  that  they  had  power  to  go  on  thffl 
kBcSrea  and  act  in  the  matter,  and  they  did  so.    The  c<miplainS 
L  the  board  of  health  was  against  the  city  itself,  William  B,  Burns, 
[  mayor;  John  Lee,  and  others,  aldermen  of  the  city.     The  canse 
lot  ttction,  or  the  complaint,  set^  foi-th  that  the  common  couuoll 
I  of  the  city  luid  contracted  and  passed  an  ordinance  to  lay  a 
Itrdertain  drain  or  sewer  in  a  certain  place  where  the  board  of  healtb. 
I  decided  that  if  that  was  done  where  it  was  proposed  to  construct 
Ndd  sewer,  it  would  be  a  menace  and  danger  to  public  health. 
TTie  common  council,  upon  the  order  of  the  board  —  or  rather, 
the  board  made  tlieir  order  upon  the  common  council,  but  thiy 
paid  no  attention  to  the  matter,  bo  the  board  of  health  carried  i 
Kibe  matter  to  the  Supreme  Court,  and  the  opinion  of  the  Supri'o 
t  U  as  follows: 

StT»BEME  COrRT. 
L  The  Board  of  Health  of  the  City  of  Syracuse  against  the  Citj 
of  Syracuse  et  al. 

At  Ouambehb,  iWivmJw,  1887. 
Order  to  show  cause  why  a  preliminary  injunction  should  not  . 
ftOOntinned  as  a  temporary  injunction  during  the  proceeding  efm 

ajuctiaa. 
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P.  B.  McLennan,  for  plaintiff. 

C.  L.  Stone,  for  defendant 

Vann,  J.  Motion  granted,  and  tlie  injunction  heretofore  issued 
ordered  continued  during  the  pendency  of  the  action,  with  ten 
dollars  costs,  to  abide  event.     Held, 

L  -  That  the  board  of  health  had  jurisdiction  to  make  the  general 
order  or  regulation  ia  question,  under  chapter  270  of  th«  Taws 
of  1S85. 

That  was  to  restrain  the  common  council  of  the  city  of  Syracuse 
within  its  own  jurisdiction  from  taking  a  sewer,  the  discharge  of 
which  sewer  would  create  a  nuisance  which,  in  the  opinion  uf 
the  board  of  health,  would  be  a  menace  and  danger  to  the  public 
lieaJth;  and  the  court  held  that  under  the  power  of  that  board, 
granted  to  it  in  chapter  270  of  the  Laws  of  1885,  it  had  the  right 
to  make  this  order,  and  the  common  council  would  have  to  abide 
by  said  order. 

2.  Tbftt  a  court  of  equity  has  power,  under  said  statute  and  the 
other  acta  governing  the  granting  of  injunctions,  upon  the  ajipli- 
cation  of  tJie  board  of  health,  to  restrain  any  violation,  of  said 
order,  or  i-egiila-tion,  even  if  such  violation  is  by  the  deliberate 
act  of  the  ciry  of  Syracnse  tlirough  its  mayor  and  common  council. 

?Tow  comes  the  third,  and  this  is  the*main  point  for  this  board 
of  health  to  consider: 

3.  That  it  is  not  necessary,  in  order  to  authorize  a  restraining 
order,  that  the  apprehended  nuisance  should  have  become  fully 
deveJoped  or  that  it  should  be  actively  engaged  in  its  work  of 
disseminating  disease. 

8o,  therefore,  the  courts  hold,  and  the  State  Board  of  Health 
is  advised  by  its  counsel,  the  second  Deputy  Attorney-General, 
that  the  board  of  health  of  Flatlands  has  complete  and  entire 
power  to  prevent  the  discharge  of  this  sewage  into  its  jurlft- 
diction  or  into  the  town  of  Flatlands  from  the  village  of  Flatbnsh^ 
nnless  I-latbush  takes  some  precaution  to  render  the  discharge 
abeoluteJy  innocuous  and  not  dangerous. 

In  Bochester.  I  will  state  to  this  Board,  somewhat  the  same 
ruling  was  lield  by  the  court  there,  where  the  city  of  Bochester 
discharged  by  the  end  of  an  open  sewer  into  a  creek  called  Thomav 
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«r«ek,  wliirh  was  running  out  of  the  dtj  limits  and  entered  ia^H 
A  townwliip  and  throngb  that  township  went  on  to  Anlnderci^H 
boy.  The  Imard  of  hoalth  issued  an  order  forbidding  the  rfty 
of  RoclujBter  so  to  discharge,  and  the  couit  Buatained  that  action.  ' 
The  result  has  been  that  in  the  citj  of  Rochester  intercepting^ - 
se^EMit  are  now  lieing  laid.  \ 

I  thinic  (htre  is  no  doubt  as  far  aa  the  qnestion  of  law  la  coiv   ' 
cemed  but  what  the  board  of  health  of  Flatlands  haa  tJie  entire   J 
power  to  proceed  against  the  town  of  Flatbush,  or  get  an  injunc-    i 
tion  from  a  court  to  prevent  the  town  of  Flatbuali  from  discharging 
its  Hewage  here  until  such  measures  are  talien  by  the  officers  aa 
■wDl  render  such  discharge  no  menace  or  danger  to  the  public 
Iteolth. 

The  State  Board  of  Healtli,  therefore,  under  the  authority  con- 
■ferred  by  law,  calls  upon  the  board  of  health  of  Flatlauds  to 
pass  a  resolution  taking  definite  steps  looking  toward  the  pre- 
vention of  this  nuisance,  and  it  is  considered  by  tlie  Board  that  t 
ttioxe  definite  steps  are  necesaar;}'  for  tJie  public  good, 

Mr.  Biiisley. —  I'ardon  me,  who  is  the  gentleman  I  am  spealD- 
lug  to?  I 

Dr.  Halrh. —  I  am  Dr.  Bahh,  Secretary  of  the  State  Board  OH 
H«alth.  ■ 

Mr.  naislfv.— I  wouhl  like  to  state  that  we  have  taken  thaij 
atep.     I  do  not  see  that  we  are  represented  by  counsel,  but  I  Bee 
tliat  Evarts,  Choate  &  Beaman's  ofHce  is  represented. 

Dr.  Balch. —  I  think  your  coun-iel  was  notified  from  us  the  same 
time  We  notified  you. 

Mr.  Baisley.—  I  think  the  counsel  notified  the  State  Board 
of  tk-nltli.  or  Evarts,  Choate  &  Beaiuau,  that  when  the  matter 
beciuue  a  nuisance,  they  would  take  some  steps. 

I>r.  Balch. —  \\%  sir;  that  is  what  I  just  rend;  but  this  ia  to 
prevt-nt  the  starting  of  the  nuisance. 

XI r.  Baislev. —  Has  the  board  of  health  of  the  town  of  Flat- 
lands  a  right  to  abate  the  nuisance  — 

I>r,  Balch.— I  beg  your  pardon;  you  are  not  abating  anything; 
joo  an'  not  attempting  to  abate  anything;  you  do  not  serve  any 
ord«r  on  Flat.bu.sh  to  abate  any  nuisance  because  there  is  no 
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auiMLSce.  but  what,  you  oug^t  to  do  is  to  sue  out  an  injuDcticm 
to  prevent  them  from  going  on  with  a  certain  matter  whicli  is 
bouTul  to  create  a  nuisance  in  tlie  town  of  Flatlands;  and  you 
have  a  right  to  sue  them  in  the  court  to  restrain  them  from 
making  the  discharge  of  that  raw  sewage,  because  you  have 
before  you  rejKtrts  of  experiments  which  show  that  that  raw 
sewage  is  going  to  stay  within  your  town,  and  is  not  going  to  sea; 
and  is  bound  to  create  a  nuisance  by  deposits  on  the  llaia, 
and  it  is  bound  to  create  a  menace  and  danger  to  public  healthy 
and,  therefore,  it  l>ecome8  your  duty  to  guard  against  any  disenaa 
to  make  Flatbush  attend  to  the  matter,  or  to  take  such  stepa 
yoursrif.  If  necessary,  to  restrain  Flatbush  from  dischargin:; 
gewflge  into  your  town. 

You,  therefore,  have  tlje  power  to  sue  out,  as  I  say,  an  injunc- 
tion restraining  Flatl)ush  fi"om  discharging  raw  sewage  into  the 
waters  of  that  bay. 

Mr.  Baisley, —  You  will  understand,  as  supervisor  of  this  town 
I  put  an  injunction  upon  casting  sewage  into  Flatlands  bay;  it 
went  through  the  Supreme  Court. 

Dr.  Balch.— You  did  do  so? 

Mr.  Baisley. —  We  did. 

Dr.  Balch. — jl  beg  j-our  panion;  I  did  not  know  that. 

Mr.  Baisley. —  We  did;  and  we  have  got  the  decision  of  the 
eoart.  Some  of  our  neighbors,  also,  at  the  same  time,  had  t 
case  they  brought  up  the  day  following,  and  went  into  the  courts 
and,  as  you  understand,  they  got  beat,  and  they  carried  it  to  the 
Court  of  Appeals.  There  they  received  a  decision  for  dama;;ea, 
whatever  it  may  be. 

Mr.  Rowe. —  It  is  proper  to  state,  in  explanation  of  that,  tluif 
the  action  taken  at  that  time,  both  by  the  individual  inhabitants 
and  by  the  supervisor  representing  the  town,  was  simply  an 
action  to  restrain  the  construction  of  the  sewer  in  Flatbuak 
avenue.  No  question  of  nuisance,  so  far  as  the  inhabitants  are 
concerned,  was  niised.  So  far  as  the  supervisor  was  concerned,  he 
was  acting  as  supervisor,  and  was  not  acting  in  any  connection 
with  the  board  of  health.  The  question  of  possible  results  from 
the  discharge  of  the  sewage  was  raised  incidentally  with  the 
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Tiew  of  showing  that  the  property  of  the  town  of  Flatlands  was, 
in  effect,  being  taken  without  compensation  by  the  constmctloii 
of  the  sewer.     The  only  question  was  whetiit-r  or  not  an  injuaoi 
tion  should  issue  either  to  the  individual  inluibitants  or  to  I 
supervisor  or  highway  commisBionera  of  the  town,  of  wMch,  < 
course,  thf  supeiTisor  is  one,  by  reason  of  the  construction  of  tW 
sewer  without  their  prenously  Iiaving  taken  proper  ppoceedlnj 
to  condemn  the  property  or  to  make  any  compensation. 

nr.  Balth. —  It  was  a  question  as  to  the  right  to  lay  the  sewel 
through  the  town  of  Flatlands,  but  not  a  question  as  to  whethea 
the  discbargp  would  be  a  nuisance. 

Mr.  Baisley, —  It  was  a  question  between  the  people  here  aoH 
the  town  of  Flatbush. 

Dr.  Bak'h. —  As  to  their  taking  the  ground  for  running  their 
sewer  ou? 

51  r,  Baisley.— Not  between  the  town  here  and  the  people  of 
the  town  of  Flatbush,  but  it  was  between  the  proiwrty  ownera. 

Mr.  Bowe. —  I  am  the  representative  of  the  property  owners. 

E)r.  Balch. —  Then  your  suit  was  a  suit  by  the  highway  com- 
oiiseionei-s  of  the  town  of  Flatlands? 

Sir.  Baisley.— The  people  of  the  town  of  Flatlands. 

Member  of  Board. —  If  I  understand  the  thing  ri^tly, 
State  Board  of  Health  makes  a  demand  upon  us? 

Dr.  Balch. —  Yes,  sir.     But  before  making  any  fonnal  c 
I  would  like  to  hear  the  thing  discussed  thoroughly.     As  I  nndl 
Stand  the  supervisor  now  to  sjiy  —  first  of  all,  the  property  ownei 
adjiicent  to  the  discharge  pipe  hei-e  and  along  the  highway 
brought  suit  against  tbe  village  of  Flatbush  to  restrain  them 
from  building  the  sewer  (here,  or  to  make  them  pay  damages  for  j 
taking  their  land,  for  their  right  of  way.     That  you  say 
Coart  of  Appeals  — 

Mr.  Baisley. —  I  say  myself  aod  the  conimiseionere  of  high^vays-^ 
Iniil  an  injuurtion  upon  this  sewer. 

Dr.  Balch. —  For  what  purjiose? 

Mr.   Baihiey. —  To   stop   it   from   going   thi-ough   the   town  i 
FlatlandH. 

Dr.  Bah'h. —  On  what  grounds? 
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Mr.  BalHlej. —  We  took  the  Bi-niind  that  (hey  liad  no  right  to 
go  through  the  town  of  Flatlands  iinder  the  ]an\\  that  they  haJ. 

Dr.  Balrh. —  You  did  not  take  an.v  ground  as  to  the  matter  of 
public  health  in  that  petition  ? 

Hr,  Baisley. —  Not  at  all. 

Dr.  Balch. —  Or  whether  it  would  create  a  n,nieanee  ? 

Mr.  Baisley, —  No.  sir. 

Dr.  Balch. —  And  it  was  to  preserve  your  right  to  say  whiethM 
anolhei'  town  could  run  things  through  yonr  land  without  yoar 
peimiwioii  ? 

i\r,  Baisley. —  That  was  the  riew  we  took. 

Dr.  Balch. —  And  that  yon  did  not  gt>t  deep  in.  did  you  ? 

Mr.  HaiBley. —  No.  the  courts  restiicttnl  tliat,  and  said  that  tUwy 
tad  a  right  to  go  through  the  town,  hut  they  had  — 

Dr.  Balch. —  Froui  the  law  giving  them  the  right  to  go  to  tide 
water  ? 

Mr.  Baisley. —  Tram  the  law  giving  them  the  ri^t  to  go  to  tide 
water;  but  they  eliould  be  reatricted  to  make  no  nuisance  upon  the 
groijDds. 

Dr.  Balch. —  The  court  stated  that  they  should  be  reetricted, 
that  ihey  should  create  no  nuisance? 

Mr.  Baisley. —  That  is  it  The  complaint  was  that  they  were 
goin^  tt:  back  up  water  with  this  sewer,  and  the  judge  stjited  that 
ihey  should  not  do  that 

Dr.  Balch. —  Here  we  come,  now,  I  think,  to  a  little  diiriTcut 
state  of  things. 

Mr.  Rowe. —  If  I  may  speak  a  moment.  TSiatj  action  was  really 
au  action  solely  on  behalf  of  the  highway  oonimissionLTs  of  tliP 
town. 

Dr.  BahK — I  understand  It,  to  prevent  a  fellow  going  llirOugh 
without  ^>enui89ion  from  the  town.  That  was  very  proper,  and  to 
pnient  .nnyhotly  walking  over  Ihc  town  and  taking  whatever  he 
liked. 

Jir.  Baisley. —  That  was  it.     We  did  not  approve  of  that  at  all. 

Member  of  Board. —  Tliere  were  several  members  of  the  board  of 
health  over  there  this  morning  to  make  an  esaminatiou  of  the 
aewer 
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Dr.  Balcli. —  How  far  liave  the,v  got  it  done  ? 

Sfcmber  of  Board. —  Tlie.v  have  it  all  done.  My  opinion  is  tliat.V 
th>;  sewer  will  be  a  failure.  I  dont  tliiuk  anjtiiiuf;  will  pver  }^9 
through  it.  and  I  will  pive  you  my  rertsons  why  I  think  so,  AV^| 
opened  a  man-hole,  1  thinlc  it  was  in  the  neighborhood  of  500  foqH 
fpOTit  the  sJiore.  up  on  the  highland,  and  there  I  think  the  sew^9 
wvst  half  ful]  of  water.  H 

Mr,  Rowe. —  Tliat  was  hackwaali.  ^| 

Member  of  Board. —  That  was  baelcwasli.  We  went  up  l|H 
front  of  Mr.  Hendriekson's  house  and  we  opened  a  mau-hOuH 
there,  and  tliere  wasn't  a  particle  of  water  In  there,  an^  neveff" 
has  been,  and  I  tiiink  it  will  never  work. 

Dp.  Balch. —  They  are  not  discharging  into  the  newer  now? 

Member  of  Board, —  No,  sir;  the  sewer  is  buUt  like  that;  It 
Is  not  level.     (Deflection.) 

Dr.  Balch. —  If  they  have  got  pressure  cnou^ih  above  ttiore 
Bome  day  they  will  shove  it  out. 

Mr.  Rowe. —  Tliey  will  fill  up  the  sewer.  ■ 

Member  of  Board, —  Instead  of  the  sewage  goinn  oitt  of  iJifl 
mouth  of  the  sewer  it  will  come  out  of  the  man-iioles,  ^M 

Dr.  Baleh. —  Then  it  would  be  worse  yet.  ^ 

Member  of  Board. —  Yes;  then  it  would  be  worse  yet. 

Dr.  Balch. —  I  think  the  question  comes  down  %•>  the  iwlnt 
for  nie  to  say  to  the  hoard  of  health  of  Flaihiuds  —  connsi*]  of 
the  State  Board  has  held  that  this  board  has  jurisdiction  und 
power  to  try  and  prevent  the  discharge  of  that  sewngn  inio 
this  town  on  the  groand  that  the  discharge  of  the  sewage  where 
it  is  intended  i»  bound,  and  can  not  do  otherwise  than  to  pro- 
dare  a  nuisiince  of  menace  and   danger   to   piiblic   henllh. 

5tr.  Baisley. —  Is  this  the  secretary  of  the  State  Board  of 
Health? 

Dr.  Balch.—  Yes,  sir;  I  am  the  secretary  of  the  State  llnnrd  of 
Beiilth,  and  I  am  advised  by  the  Deputy  AttorneyGeaiTnl,  c  onnsel 
of  th«  Board,  that  that  is  the  power  of  the  local  board  of  heedth 
of  Flatlauds,  * 

Mr.  Baisley. —  Ton  were  notified  in  relation  to  the  umtter  by 
our  counsel;  Ihat  is,  Morris  &  Whitehonse — i  think  this  Is  the 
1891.  20 
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repreeentative  of  Evarts,  Choate  St  Beaman  [rpferring  to  Mr. 
Rowe] — it  wa«  unexpected  to  me  that  you  called  tWa  meeting 
to-day. 

Dr.  Balcli. —  I  will  state  that  ou  SeptembT  twenty-Qrst  This 
letter  was  sent  to  you  [reads  letter  notifyinf;  board  of  hCialth  of 
Flatlanda  to  hold  tliis  meeting].    You  received  that,  did  yon  not? 

Mr.  Baisley, —  I  got  a  telegram  yesterday  wanting  lo  liuow 
where  we  wei'e  going  to  meet. 

Dr.  Balch. —  Didn't  you  get  this  letter? 

Mr,  Baisley. —  Tes;  I  got  that. 

Dr.  Balch. —  Of  course  the  tel^ram  would  not  be  anything. 
That  IB  merely  asking  the  question  where  you  were  going  to 
meet.  If  you  got  Ihat  letter  you  ought  to  have  received  ft  on 
the  twenty-second  of  the  month. 

Mr.  Wilson. —  If  there  is  any  law  in  the  land  to  stop  thwe 
people  from  committing  that  nuisance,  we  ought  to  have  iL 

Member  of  Bimi-d. —  The  way  I  understand  it,  we  are  caUed 
together  here  by  the  order  of  the  State  Board  of  Health.  It  iB  oqp 
duty  to  talie  cnre  of  the  interesls  of  our  people  in  Flatlands,  and 
the  only  thing  I  see  we  have  got  to  do  is  to  pass  a  resolutioq 
instructing  our  counsel  to  fight.  That  is  all  I  think  we  have  to 
do  iu  the  matter. 

Dr.  Balch. —  I  think  the  State  Board  of  Health  requires  you 
to  do  that. 

Member  of  Boiird. —  I  claim  if  we  do  not  do  it  we  are  not  doing 
our  duty,  and  the  State  Board  has  power  to  remove  us. 

Mr.  Baisley. —  Ytiu  will  find  upon  the  books  now  already  in 
this  oflice  that  we  parsed  such  resolutions,  to  employ  counsel 
whenever  it  becomes  a  nuisance. 

I>r.  Balch. —  Yes;  but  I  want  you  to  do  more  than  that. 

Mr.  Uaislcy. —  I  am  going  to  ask  you  this:  Have  we  got  ft 
right  to  act  until  it  becomes  a  nuisance? 

Dr.  Balch. —  Yes,  sir. 

Mr.  Baisley. —  We  have? 

Dp.  Balch. —  Yes,  sir. 

Mr.  Baisley. —  I  would  like  to  be  informed  by  you  thai  we 
have  that  right. 


Jng       1 


State  Hoai:!'  of  Health. 


155 


Mtinber  of  Board, —  lie  has  just  quoted  the  law  on  it. 
Dr.  Batch. —  I  have  <)iiot(?d  the  law  and  read  the  opinion  of 
JuJge  ^'ann  in  the  matter  of  SjTacuse  and  quoted  the  verbal 
opinion  given   to   me   nf   the  Deputy   Attorney- General.     Jndge 
Vanu  gave  that  decision  in  thirt  case  wbieh  I  have  stated,  what 
the  courts  in  Rochester  have  held  ahont  it.  and  what  the  eonnsel 
to  the  Board  of  Health  held  alwut  it,  that  the  hoard  of  health 
of  Flatlands  be  requested  to  act  by  the  State  Board  of  Health, 
and  they  have  power  under  the  law  to  sue  out  an  injunction  or 
take  such  njeasnres  to  prevent  a  nuisunce  being  made  —  they 
have  as  mtich  power  to  do  that  as  to  abate  a  nuisance  after  it 
'\  ts  mndii.    Xow  this  is  to  prevent  this  nuisance  beinj;  made.    It 
kJm  all  ready  to  be  made  now.     If  they  connect  Flatbush  with  that  : 
lewer  to-day  or  to-moiTOw  and  start  discharging  anywhere  fron&l 
^00,000  to  3(10,000  gallons  of  sewage  a  day,  yonr  nuisance  1 
ninde,  yon  can  not  hf;lp  yonrself;  then  you  have  got  a  nuisancejfl 
Etiien  you  have  a  longer  and  more  expensive  fight  for  the  village 
mot  Flatlands  than  you  have  to-day;  but  by  an  injunction  now 
'  bt-fore  they  go  to  work  and  connect,  they  can  take  snch  nieas- 
ure«  as  will  prevent  that  becoming  a  nuisance,  and  the  board 
of  health  can  sue  out  an  injunction  to  make  them  do  so.     You 
dn  not  dictate  to  them  what  they  should  do,  you   simply  stop 
[  .than  from  creating  a  nuisance, 

Mr.  Baisley.^You  understand  my  position? 
Dr.  BaJch. —  Yes. 

Mr.  Baisdey. —  We  laid  an  injunction  upon  that  sewer. 
Dr.  BaJch. —  It  was  not  on,  tliis  ground. 

iSr,   Bowe. —  There  ia   the  re6<rfutioii  asked   by   the  boai*d   i 
dth  of  Syi-acuse  of  Uiat  case.     [Reads  rcBolution.] 
Dr.  Balch. —  Thait  twder  was  disobeyed  by  tlu?  city  of  Sjtiwum 
I  tihnt  the  board  of  liraUh  «iie«.l  out  an  iujuncriim,  and  Jui 
tVann  gave  the  opinion  tltat  tlu;  Board  had  ilie  righl  and  poweil' 
1  did  its  duty.     He  made  tlie  injunction  permanent,  and  it  was 
raining  Ihciu  from  discharging  their  sewage  in   [hat  manner 
efore  it  had  t>een  disciuirged  or  had  become  any  nuisanco  at.  alL 
SToa  can  cover  the  same  tiling  here.    The  same  sort  of  resolution 
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frOTQ  tlik  board  would  act  in  tlie  same  manner,  and  compel  them 
to  take  some  steps,  to  do  something  in  the  inatter. 

Mr.  Baisley. —  We  took  those  steps. 

Dr.  Balcli. —  You  tiook  them  in  one  way,  but  not  i]ux>ugh  the 
board  of  healtli. 

Membei"  of  Bo;ird. —  Aa  I  understand  it,  this  is  another  qneetion; 
this  is  ao  to  the  Board  of  Heulth,  not  as  to  the  hoard  of  to«-Q 
officcra  or  highway  comniissonere.  How  are  we  to  take  steps  aa 
the  local  boai*d  of  health? 

Mr.  Baisley. —  That  is  to  stop  the  nuisance? 

Ih",  Balch. —  To  pre\''ent  the  creati^m  of  a  nuisance. 

Mr.  Baisley. —  Well,  gentlemen.  1  took  the  adrice  of  counsel, 
whidi  you  authorized  me  to  do. 

Member  of  Board. —  But  not  in  this  matter  at  all.  You  took  It 
to  stop  them  fi-om  comuig  through  the  town.  You  have  got  to 
get  another  injunction  to  restMdn  them  from  making  a  nuisance. 

Mr.  Baisley.-:— I  tliink  the  secretary  has  received  fi-ooi  Morris 
&  MTiitohouse  a  letter 

Dt.  BaJch — No,  sir;  «'e  have  received  a  copy  of  a  letter  they 
wrote.  Tliere  is  their  letter  refeiinng  to  the  petition  of  the  citizens 
of  FlatJands  [reftTring  to  letter],  and  Iheii"  opinion  is  that  you  vnn 
not  act  until  the  unieauoe  is  created;  but  the  opinion  of  the  Stttte 
Board  of  llealtti,  the  oirinion  of  the  Deputy  .\ttorney-General,  U 
opposed  tio  the  opinion  of  M«»n>.  MtHiis  &  \\'hlrehou»e,  it  does  not 
agree  with  them,  and  holds  that  you  can  act,  as  the  board  of  healtli 
of  Synu'use  did.  and  that,  therefore,  you  ca-n  sue  out  an  injunction 
to  restrain  Ihe  diwliarge  of  this  8e^\'age  in  such  manner  and  antit 
euch  time  as  it  will  not  he  a  m^Tiace  and  danger  to  public  healtli. 

Member  of  lioaiti. —  As  I  nndtrstand  it,  this  local  board  of  health 
fs  merely  acting  as  the  mouth|riece  of  the  State  B<»ard  of  Health. 
Hieff  demand  that  we  have  this  resolutiim  passed  and  serve  a 
not'Ioe  or  injunction  on  Flatbush  not  to  allow  them  to  put  the 
sewage  into  our  hay. 

Jwdgff  Wilson. —  Tliis  gentleman  thinks  that  the  point  onght  to 
bv  broiighr  out  ihat  if  the  nuisance  is  once  allowed  tn  lioeome  ft 
naisance,  jwi  can  not  abate  it. 

r>r.  Balch.—  I  do  not  say  that  at  all. 
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Judge  Wilson. —  He  tliinks  tiiat  point  oa^t  to  be  lowight. 
Dr.  Bjilch.--'Wliy  not  prevent)  it?    I  will  state  tlii.^,  that  tlte 
u  State  Board  of  Heiiltii  is  oppi.i6ed  to  tlie  discharge  of  any  raw 
'.  sewage  in  Jamaica  bay  from  tiny  point.     AVTmt  I  mean  to  say  is, 
[  tiiat  the  State  Hoard  of  HealtiU  is  opposed  to  anjiMng  of  this  kind. 
I  It  prevented  Rocka^vay  from  doing  it,  it  refused  to  iDpj>«ive  tie 
■"plans  of  Rockaway  because  tt  was  like  this:  Ttey  had  a  beM«r 
riiiuice.  bnt  they  were  going  to  make  a  sewage  pit  of  a  certain  hole 
they  were  going  to  discharge  into  and  tnist  to  the  Ix>rd  and  liie 
tide  to  get  it  out  onee  and  a  while,  and  we  oonld  not  approve 
of  that)  because  it  was  going  to  make  a  nuisance.     The  twentyJ 
sixth  ward  of  Brooklyn,   if  I  am  not  mistaken,  diBcharges  int^| 
tliia    bay.     They   ore    prevented     absolutely    from    dischar^o^l 
any  raw  sewage  into  tliia  bay  by  law,  the  Board  of  Health  hatU 
a  law  passed  that  they  would  have  to  Bubniit  plans  to  us  aa  twi 
the  manner  in  which  they  would  dis«;harge,  but  no  raw  »en-a|re 
could  come  out  there.    Let  the  twenty-sixth  ward  of  Brooklyn,  Flat- 
bush  and  all  the  villages  dischai^e  into  this  bay  their  raw  sewage, 
and  bpfore  you  know  it  you  will  haive  a  deposit  of  sewage  in  the 
bay  that  you  will  not  get  rid  of  in  twenty  yeai's.     So  that,  there- 
fort.  Ike  only  way  to  protect  this  wat«r  and  to  preserre  it  In  a 
ppopLT  healthy  condition,  where  we  have  m  much  flalland  flooded 
over  nt  high  tide,  is  to  prevent  anywhere  a  dischai^e  of  raw  sewage 
into  the  waters  of  Jamaica  bay.  M 

Judge  Wilson. —  Mr.  Chainnan,  I  have  a  resolution  to  ofFeefl 
wliich  I  would  ask  the  clerk  to  read.  ■ 

Hie  resolution  was  read,  as  follows: 

"■Whereas,    The  town  of  Flatbuah  is  constructing,  and  has 
nearly  completed  the  construction,  in  the  town  of  Flatlands,  ,if  a 
large  trunk  sewer  to  carrj-  the  sewage  matter  of  said  town  of 
Flathush  to  tide-water  in  Flatlands  bay,  in  said  town  of  Flat-  4 
lands,  «aid  sewage  matter  to  be  dischai^d  at  a  point  in  MIU'I 
creek  in  said  bay;  and,  M 

"Whert^as,  The  State  Hoard  of  Health  has  duly  called  uponS 
this  board  to  take  definite  action  in  reference  to  the  constniB-B 
tlon  of  said  Flatbush  sewer  and  the  disjxtsition  of  the  sewagvfl 
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matter  of  the  town  of  Flatbush,  in  Flatlands  bay,  in  the  town  of 
Flatlands,  as  nforeeaid;  and, 

"WhtTeas,  This  board,  aXter  cartjful  investiga,tiou  and  the 
reception  of  the  reports  of  experts  ui)ou  said  sewer  and  its  outlet, 
is  satisfied  t-hat  the  consti-uction  and  use  of  said  Flatbush  sewtjt, 
aB  proposed,  will  be  dangei-ous  to  public  health  and  the  health 
of  the  inhabitants  of  the  said  town  of  Flatlands;  and, 

"  Whereas,  This  board  is  satisfied  that  the  construction  and 
use  of  said  Flatbush  sewer  in  the  town  of  Flatlands,  as  proposed, 
will  undoubtedly  eause  a  nuisance  in  the  town  of  Flatlands  and 
along  the  shores  of  Flatlands  bay  in  said  town,  and  a  menacu 
and  danger  to  life  and  health  and  dangerous  to  tlie  public  health,  in 
said  town  of  Flatlands;  and, 

"Whereas,  This  board  finds  the  facts  to  be  aa  above  statod; 
tiiei-efore,  it  is 

"  Itesolved,  That  the  conatniction  and  use  of  said  FlatbusU 
Bewer,  in  the  town  of  Flatlands,  will  be  dangerous  to  the  jiiiblic 
health,  and  it  is  hereby  ordered  that  the  town  of  Flatbush.  Its 
officers,  agents,  servants,  contractora  and  employes,  and  all  otUeP 
persons,  be,  and  they  hereby  are,  forbidden  to  construct,  or  to  aid 
in  the  construction  of,  said  sewer  in  the  town  of  Flatlands, 
OP  to  use  said  sewer  when  constructed.  And  it  is  furtJicr 
ordered  that,  in  case  the  town  of  Flatbush  falls  to  comply  with 
the  foregoing  orders,  tlie  counsel  of  this  bofird  are  hereby 
instructed  to  take  proceedings  in  the  Supreme  Court  at  once  to 
enjoin  the  construction  and  use  of  said  Flatbush  sewer  and  the 
discharge  of  said  sewage  from  said  sewer  into  Flatlands  bay.  in 
said  town  of  Flatlands.  And  it  is  hereby  further  ordered  that  a 
copy  of  these  resolutions  be  served  upon  the  town  of  Flatbush, 
and  that  the  same  be  published  in  one  or  more  of  the  daily  newx- 
papers  published  in  said  towns  of  Flatlands  and  Flatbush,  or  in 
the  county  of  Kings." 

Judge  Wilson. —  I  move  that  the  resolution  be  adopted. 
Judge  Matthews. —  I  second  the  moticm. 
Carried  unanimously. 
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Judge  Wilson. —  I  move  that  the  clerk  serve  a  copy  of  the  I'eso- 
lution  on  the  authorities  in  Flatbush. 
Judge  Matthews. —  I  second  the  motion. 
Carried  unanimously. 
On  motion  the  meeting  adjourned. 


Albany,  Septennber  21,  1891. 

To  the  President  Boa/rd  of  Healthy  Towii  of  FlaUunds^  Kings  Co.^ 
N.  T.  : 

S5p. —  Certain  matters,  relating  to  the  proposed  discharge  of  the 
sewage  of  Flatbush  into  Mill  creek,  having  been  laid  before  this 
Board,  and  the  petition  of  a  number  of  the  residents  of  the  town 
of  Flatlands  to  your  board  relating  to  the  same  matter,  you  are 
hereby  notified  and  requested,  as  provided  for  in  subdivision  I,  of 
aection  3,  of  chapter  270,  of  the  Laws  of  1885,  to  convene  the  board 
of  healtb  of  the  town  of  Flatlands^  Kings  county,  at  Ganarsie,  on  the 
tweaaty-fourth  day  of  September,  1891,  at  12  o'clock  m.,  to  take 
certain  definite  proceedings  upon  matters  necessary  for  the  public 
good  and  which  are  w^ithin  the  jurisdiction  of  the  said  board. 

Very  respectfully  your  obedient  sen^ant. 

THOS!  NEWBOLD. 

President. 

Lewis  Baloh, 

Secretary  and  Executive  Officer, 


Pollution  of  Monhagen  Brook  by  the  Cityj 
Middletown. 


In  August,  Mr.  Clarence  O,  Seward  made  complaint  to  the  t 
of  healtli  of  the  t<wn  of  Wawayanda,  in  which  he  resides,  < 
condition  of  jMonhagen  brook,  which  is  polluted  by  sewage  I 
manufacturing  refuse  diachai-ge  into  it  in  the  city  of  Middletc 
After  investigation  and  discuadon  the  matter  was  referred  tofl 
Stale  Uoard  of  Ilealth,  for  advice.    Communication  i 
wil  h  thf  board  of  health  of  the  city  of  Middletown,  and  its  \ 
of  the  matter  was  ascertained,  and  also  the  fact  that  tliei 
relied  for  its  right  to  discharge  sewage  into  the  stream  upon  i 
demnatiou  of  Hie  stream  for  sewerage  purposes,  which  was  e 
Bome  years  ago.     Upon  request  of  the  board  of  health  of  W'awi^ 
anda,  lUi'  engineer  of  the  State  Hoard  of  Health  was  sent  to  inve| 
tigate  the  case,  and  made  Ihe  report  which  follows,  and  the  lo( 
boards  of  health  were  referred  to  the  case  of  Gould  vs.  The  City  of 
Rochester  as  indicating  the  responsibility  of  the  city  for  the  oKOn 
tfou  and  maintenance  of  the  nuisance  complained  of: 

Union  College,  8ch<x)l  of  Civil  Enqineeris 
Schenectady,  N.  Y.,  October  27,  IP 
Lewis  Balcu,  M.  D.,  Secretary  State  Board  of  Health,  Albany, 
N.  Y.: 
Sir. —  I    have    the    following    report    to    make    eoncemlug 
the  condition  of  Jlonhagen  brook.    It  has  been  complained  of 
liy  the  board  of  health  of  tie  town  of  WawayauclH,  us  bi-ing 
polluted   by   the   sewage  of    the   oity   of   Middletown.     I   Ijnve 
examined  the  papere  submitted  and  have  ftlao  made  a  p-'rsonal 
inspection  of  the  bi-ook  itself.     The  facts  in  the  case  ai-e  as  fol- 
lows, so  far  as  I  have  been  able  to  determine: 

Monbagen  brook  is  a  small  stream  seven  or  eight  mib-s  la 
length   which   flows   through   the  city   of    Middletown   :inil   the 
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ton-ns  of  WaJltill  and  TTawayanda  to  the  iVallkiJl  rivur.    At  ] 
ouies  of  low  water  the  amount  of  water  flowing  into  the  sU'eaiu 
18  it  passes  through  the  city  ie,  accordiiig  'o  ;i  loiisli  fHcimate 
made  hy   myself,   less   than  one   cubic   foot  a   second.     'tTiis,  is 
incrfased  at  different  points,  by  the  reception  of  ci'wage  from  J 
Ihe  city  at  ihi-ee  observed  poiuie  and  by  the  infow  u:  tvaterl 
trota  two  or  thrue  Binail  brooks.     Above  the  city  is  located  Ihe  \ 
State  Hospital  for  the  Insane.     Within  the  city  limits  la  a  daitt  1 
perhaps  twenty-five  feet  Iiigh,     For  what  purposes  the  water  iu  \ 
this  dam  is  used  I  am  not  informed.    Its  supply  in  dry  ^enaons 
!»  very   small,  as  above  noted.     About  a  mile  below   the  rltjr 
liiDits  is  Little's  dam  and  mill.    The  mill  is  said  to  be  ':sed  a 
days  in.  a  year  for  grinding  feed.     The  water  power  of  the  ' 
is  not  fiuflScient  to  run  the  mill  except  at  times  uf  high  I 
T  and  the  pond  has  been  so  filled  up  that  it  furnishes  .ilmo^t 
itorage.    About  five  miles  below  the  city  limits  is  a  paper  mill 
a  dfim  perhaps  fifteen  feet  in  height.     In  the  dry  seasons 
Is  reported  that  all  the  water  of  the  stream  is  used  in  the 
lOTactniiDg    processes  of    the  mill.       At  other  seasons   the 
T  is  used  for  power  also.     All  the  water  used  in  the  manu- 
ig  processes  is  generally  filtered  thiough  a  sand  and 
loal  filter. 

H  or  1882  the  village  of  Middletown  purciiiiseil  from  the 
owners  along  the  line  of  the  brook,  the  right  to  <liachnrt;e 
.to  it.     Short  sewers  have  been  built  at  different  times 
to  1S88,     In  1889  a  complete  systeiTi  was  desigm-d  and  i 
-iilerable  part  of  it  was  constructed.     Other  portions  hA\ne  J 
cull  a  true  ted  in  the  last  two  years.    The  first  sewers  coit-  j 
icted  discharged  into  Monhagen  brook  ind  a  branch  uf  3Ioa-  i 
brook,  called  Draper  brook,  within  the  city  limits.     This  1 
;e  created  considerable  nuisance  and  that  was  pmliably  t 
ipol  reason  for  the  design  and   consrniction  of  the  I 
n  system,  wliich  discharges  the  greater  |Wirtion   of  the  J 
ito  Monhagen  brook,  at  the  point  ne-ar  llu?  lity  liuiits.  i 
age  is  still  discharged  into  the  brook  through  tlie  cid.l 
used  as  a  storm-water  sewer  below  ttie  lanncry  nod  | 
Stories,     The  amount  of  this  sewage  is  at  li'ast  e-iiiiU  to 
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the  flow  of  the  sti'eam  in  dry  seasoiis.  Draper  biook.  evidouUy, 
1b  also  a  recipient  of  considerable  sewage.  The  liat  faiilorio* 
discharge  their  refuse  directly  iuto  the  stream  and  the  sewage 
and  house  drainage  from  dwellings  iJong  the  course  of  the  stream 
aro  discharged  directly  iato  it.  At  low  water,  thei-efore,  the 
Btrenm  is  little  better  than  a  sewer  within  the  city  liniita,  nnd 
when  tliis  volume  is  doubled  by  the  addition  of  the  discharge  from 
tiie  main  sewer  at  the  crossing  of  the  Xew  York,  Susquehanna 
auil  Western  niili-Oiid  it  tn-comes  practically  equivalent  to  *. 
KV'er.  The  odor  fntm  Ihis  eti-eam  is  very  pronounced,  especially 
below  the  outlet  of  the  msun  sewer,  even  fn  cold  weather,  and  aiusi 
be  exceedingly  obnoxious  in  hot  weather.  I  fouud  deposits  of 
sew&g«*  matter  in  the  bed  of  the  running  stream,  at  every  point 
fluit  I  examined.  This  matter  was  very  offensive  in  chai-acter  and 
wh^-n  exposed  to  the  sun  at  timea  of  low  water,  muat  give  rise  to 
almost  uiibeariible  odors,  Tlie  deixisila  in  the  slream  were  often 
as  much  as  a  foot  in  dei>th,  even  as  far  down  as  the  mouth  of  the 
brook.  Littles  pond  is  said  to  have  beea  originally  seven  or  eight 
feet  deep.  It  m  now  almost  entirely  filled  by  tlie  deposits  of  tilth. 
These  deposits,  when  uncovered  at  low  water,  are  very  offenai\'e, 
and  the  odor  from  the  water  itself  as  it  falls  over  the  dam  U 
RAiisejiting.  The  characteristic  odor  of  sewage  is  observable  ia 
the  water  even  at  the  outlet,  after  most  of  the  solid  matters  have 
been  deposited  in  the  mill  ponds  or  along  the  bants.  There  it 
not  the  least  doubt  that  the  stream  in  its  present  condilioii  is  an 
inlolerable  nuisance,  which  should  be  abated  at  the  eatiiest  possi- 
ble moment. 

The  condition  of  tJie  stream  In  the  future,  if  left  unattended  to, 
will  rapidly  become  woiee,  for  the  amount  of  pdlution  entering 
the  stream  ia  rapidly  increasing.  The  sewerage  8}-8tem  of  the 
ciiy  of  5IiddIetown  is  pww^tically  but  two  years  old.  ami  the  pro- 
portion of  houses  connected  with  the  system  la  still  quite  small.  I 
understand  that  new  connections  are  being  made  at  the  rate  of 
15''  per  annum  or  more.  It  is  probable  that  not  more  than  oue- 
thiid  of  the  [wpulation  is  now  coanected  with  the  sewers.  Addi- 
tional sewers  are  put  in  at  frequent  intenals  and  the  city  is 
steadily  increasing  in  population.     The  increase  in  manufacturing 
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Trill  also  imrease  Uie  disthargt  of  mamifactmiiig  refuse.     The  , 

-.ate  Hospital  for  tlie  Inaivue.  above  the  city,  lias  recently  aban- 
loii«d  its  fonuer  nifthod  of  eewage  dii^posi)],  and  has  couatruoted 
year  a  system  of  eewers  which  is  to  be  connected  with  the 
itf  ^steni  and  will  then  discharge  through  tte  main  outlet.     The 

iimectloQ  is  not  yet  made,  and  it  is  pmbable  that  until  the  city   i 
Intfldci  the  connecting  link  the  hospital  sewage  will  be  dischargei 
diivctly  into  the  stream  above  the  dam,  which  is  within  the  ( 
limits.     This  is  a  certain  and  lai^e  addition  to  the  stream,  wbid 
wW  be  made  almost  immediately.    This  makes  early  attention  to~ 
the  improvement  of  the  stream  alisoliitely  necessary. 

Ic  i»f  stated  in  the  coinniimication  of  the  board  of  health  of 
lijddletown  that  the  right  to  use  tlie  stream  for  the  discharge  of 
SBirsge  has  been  purchased  from  the  property  owners  adjoining, 
"but  tliie  purchase  can  not  justify  the  production  of  a  nnisonce 
Wblch  will  seriously  affect  the  property  owners  mentioned  and  ter- 
tciinly  can  not  justi^  the  production  of  a  nuisance  great  enough 
to  tttCvct  persons  living  at  a  distance  from  the  stream,  thi-oiigh 
wbOM*  lands  the  stream  does  not  How.  The  stream  is  at  pn-sent 
complained  of  by  persons  so  situated,  who  receive  no  compeusiition 
fruiu  the  city  for  the  use  of  the  stream.  There  is  no  question  of 
the  ri*ponBibi!ity  Of  the  city  of  Middletown  for  the  nuisance,  nor  is 
tberv  any  question  that  the  city  should  abate  it. 

80  far  as  Sfonhjigen  brool;  is  concerneil  the  trouble  could  be 
remedied  by  constructing  an  outlet  sewer  to  the  WaJlkill  river.  I 
beliert-  the  river  is  not  large  enough  to  take  care  of  the  amoant 
of  uewage  discharged  from  the  main  sewer  without  the  pro 
ducllna  of  a  nuisance.  Villages  along  the  course  of  the  Wallkil^ 
]K^w  liiddlelown  are  discussing  the  propriety  of  using  ' 
water  for   domestic   purposes.     The   construction   of   the   outlq 

would  cost  as  much  as  the  construction  of  proper  dispoartl" 
■WOrkB  near  the  city.     It  seems,  therefore,  (hat  the  best  course 
§at  the  city  of  Middletown  to  pureue  is  to  provide  some  ade<]Uttte 
\i  for  the  pui-iJica  tion  of  the  sewage  from  the  city,  before 
jy***'*T'"-   '<^  ^^^  Monhagen  brook. 

Respectfully  submitted. 

CHAS.  G.  BRO'N^. 


*-t  -  J  ^.'T**: 


Inspection  of  Cherry  Valley. 


Upon  request  of  the  board  of  health  of  the  village  of  Cheny 
Valley  the  engineer  of  the  State  Board  was  sent  to  insi)ect  the 
Tillage  and  make  recommendations  as  to  the  proper  course  for 
the  local  board  to  follow  in  regard  to  certain  nuisances  com- 
plained of.    His  report  is  as  follows: 

Union   College,  School  of  Civil  Ekoineerikg,  j 
Schenectady,  X.  Y.,  October  15,  1891.  f 

Lewis  Balch,  M.  D.,  Secretary  State  Board  of  Hecdthj  Albany^ 
N,  T.: 

Sir. —  I  have  the  following  report  to  make  of  the  conditioB 
of  the  village  of  Cherry  Valley,  which  I  visited  last  Friday,  in 
accordance  with  your  instmotions: 

Tlie  village  is  situated  on  a  summit,  between  the  valleys  of 
the  Mohawk  and  the  Susquehanna,  near  the  headwaters  of  Chenr 
creek,  and  Is  surrounded  by  hUls  rising,  i)erhap8,  a  thousand  feet 
above  the  level  of  the  village.  The  slopes  for  surface  drainage 
are  very  good,  and  there  should  be  no  difficulty  on  account  of 
lack  of  drainage.  Two  streams  of  small  size  flow  through  the 
village,  neither  of  which  is  subject  to  excessive  flood,  as  both 
rise  but  a  few  rods  above  the  viUage. 

Tlie  trouble  about  which  complaint  is  made  is  the  occurrence 
of  a  number  of  cases  of  typhoid  fever  and  related  forms  of  disease. 
So  far  as  I  can  learn,  the  cases  are  all  of  a  light  form,  and  there 
has  been  but  one  death  from  the  disease.  This  death  occurred 
outside  the  village  limits,  but  the  patient  was  removed  from  the 
village  after  the  disease  was  contracted.  The  first  case  this  last 
spring  occurred  at  the  house  marked  1,  just  outside  the  village 
limits.    There  have  been  three  other  eases  on  the  same  stream 
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^Klow  Lhis  house,  ouiubered  2,  5  and  6-    OoMea  3  and  i  occam^d 
^Be  previous  yeiir,  I  believe.     Otlier  caeei!  have  occurred  at  tUe 
^■pQses  numbered  from  7  to  23.     TUe  case  at  22  was  of  a  man  who 
^■ept  in  the  etore  at  tiiis  point,  and  was  removed,  offer  the  attack, 
^■it^ide  the  village,  and  there  died.    Gases  8,  9  and  21  were  of 
^Brsous  in  business,  or  for  much  of  the  time  in  the  block  of  BtoreH 
^B  22.     Cases  S  to  22  have  all  used  the  water  from  a  public  welt, 
^K  small  depth,  near  the  house  marked  10.    It  is  probable  that 
^B  the  other  cases  have  used  this  same  water  at  times. 
^B  The  streams  are  used  for  drainage,  and  are  much  polluted  by 
^■wage  iu  the  neighborhood  of  the  thickly  settled  portion.  There 
^Ve  several  barnyards  and  pig-pens  in  the  same  neighborhood.    I 
^fcve  appended  a  list  of  the  most  obnoxious  of  these.    The  village 
^m  bnitt  on  the  solid  rock,  and  the  surface  soil  u  very  shallow 
^Ver  the  whole  village.     The  rook  is  seamy,  and  it  is  probable  that 
^Bells   in    the   rock,   when   sultiject  to   pollution,   are  very   mnelL  J 
^nlluled.    The  question  of  tlie  pollution  of  a  well  \»  dillicult  10  j 
^Kcide  by  an  inspection,  as  the  location  and  direction  i>f  the  seumi  I 
^B  tile  rook  are  uncertain.    I  regard  with  suspicion  the  well  met^  3 
^■oned  above,  and  should  recommend  its  careful  examinatdoQ  If  j 
^n  use  is  continued.     Deep   wells   may  be  subject  to   pollution  ' 
[through  the  seams  of  Uie  rock  as  well  as  shallow  wells,  or  they 
may  be  (lei-feolly  .'*afe.     It  is  pfiseible  for  the  village  to  pi-ocure  an 
adequate  supply  of  good  water,  at  comparatively  low  cost,  from 
the  streams  in  the  hills  above. 

The  drainage  into  Ihe  streoina  of  closets  and  barnyards  should 
be  prevented.  It  would  be  very  expensive  for  the  rilloge  to  con. 
struct  a  system  of  ttewers,  as  most  of  tJie  exca\'ation  would  bo 
In  solid  i-ock.  Tlie  village  is  losing  rather  than  gaining  iu  popula- 
tion, and  this  coun*e  !»  not  advisable  for  It  under  present  circum- 
stances.  1  would  suggest  either  tight  vaults,  to  be  cleaned  at 
fixed  intervals,  or  small  boxes  or  palltt  for  frequent  and  easy 
loval,  for  closets,  and  would  require  the  removal  of  all  such 
■uctures  from  the  Ktreams.  Pigpens  should  be  banished  from 
i  village  itmilfl,  and  manure  piles  »hould  be  »o  conlined  ami  prn- 
1  tlmt  they  will  not  drain  into  tlie  streams  or  into  neighlm^ 
[  premisett.    llioy  should  "be  frniuently  removed. 


I 
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I  append  a  list  of  specific  recommendations,  and  believe  that 
with  the  cleaning  up  involyed  in  the  recommendations  there  made^ 
and  future  attention  to  prevent  a  return  to  the  present  conditions, 
there  will  be  less  complaint  of  fevers.  It  is  advisable,  however^ 
to  pay  attention  to  wells  which  are,  for  any  reason,  of  suspicious 
character. 

I  find  the  vUlage  on  the  whole  in  excellent  condition,  which 
gives  all  the  more  reason  for  cleaning  up  the  few  places  which 
ore  in  bad  condition. 

Respectfully  submitted. 

CHAS.  C.  BEOWN. 


Report  of  Conewango  Swamp. 


9  tfie  State  Board  of  Health  : 

^Gentlemen. —  Your  petitioners  ask  yonr  respectful  consldCTa- 

1  of  their  request  hereinafter  stated,  for  the  foUovring  reaaous: 

1  of  your  petitioners  reside  in  the  Conewango  valley.    That  i 
rtion  of  the  Conewango  valley  referred  to  in  this  petition  com- 
bes about  64,000  acres.    About  40,000  acres  are  covered  witlk] 
kter  several  times  each  year,  and  remain  covered  for  long  • 
riods  of  time.    The  banks  of  the  Conewango  creek  are  usually  ] 
1  one  to  three  feet  higher  than  the  country  inland  on  account   , 
[  the  lai-ger  amount  of  sediment  being  deposited  where  the 
first  leaves  its  bed.    In  the  town  of  Randolph,  near 
SfcterboTO,  a  dam  has  been  formed  in  the  Conewango  by  a  satall 
;  very  rapid  stream,  known  as  "Davis  brook,"  which  empties   , 
I  the  Conewango  at  right  angles,  and  in  rainy  seasons  is,  at 
bes,  a  wild,  rushing  torrent.     This  stream  has,  from  year  to 
,  filled  up  the  bed  of  the  Conewango,  causing  its  waters  to 
t  back,  and  in  port  is  the  cause  of  the  flooding  of  all  this  large 
1  beautiful  valley.    Vegetation  is  very  abundant  in  this  valley  I 
I  along  the  lowlands;  the  swamp  being  kept  in  a  flooded  coit- 
ion for  long  periods  of  time  propagates  disease  among   the   I 
pie   living   within   this   valley.     Two-thirds   of   the   town   of  ( 
Ion,  lai^e  areas  in  the  towns  of  >'ew  Albion.  Leon,  Cherry 
,  Ellington,  Conewango,  Bandolpb  and  Coldspring  feel  its  1 
"ul  influence. 

mense  damage  is  done  every  year  to  the  pasturage  and  the  ] 

tows  adjoining  the  swamp  by  summer  floods.     The  evaporat- 

f  of  water  demands  hei^t.     The  effect,  therefore,  of  this  greab  ' 

nt  of  evaporating  surface  must  be  to  cool  the  air  as  well  as 

I  and  sour  the  land.     The  mass  of  stagnant  water  standing 

(and   mingling  with   the   decaying  organic   matter  promotes 
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disease  and  causes  much  sickness  among  the  people.  Then;  are 
nine  or  more  tornis  affected  by  this  swamp,  and  as  many  as  5,000 
people  who  live  in  close  proximity  to  the  swamp  lands  are  more 
or  less  affected  thereby. 

Your  petitioners  respectfully  ask  your  honorable  Board  to  send 
some  competent  person,  or  a  committee  of  two  or  more  persons,  to 
examine  into  the  facts  set  forth  in  this  petition,  to  the  end  that 
proper  steps  may  be  taken  by  the  State  Board  of  Health  or  wme 
other  proper  authority,  upon  the  recommendations  of  your  Boordi 
to  abate  the  nuisance,  by  draining  off  the  watere  of  the  Conewang* 
creek  and  from  the  flooded  lands  of  this  vast  area  of  country  ia 
the  Conewango  valley. 

(Signed  by)  Orestus  S.  Cowen  and  537  others, 

CHAUTAUQUA  COUNTY,  (       . 

State  of  New  York.  \     ' ' 

First. —  Dr.  J,  M.  Ilrooks,  being  sworn,  siiys:  I  am  a  physician 
and  surgeon,  and  have  practiced  for  ten  years  past;  am  a  resident 
of  Conewango  Valley,  N.  Y. 

Second. —  Tins  spring  I  have  had  two  cases  of  fever  in  one 
family  (typho- malarial).  Last  May,  ISOO,  I  had  a  case  of  i-elapsii^ 
fever,  the  wife  of  E.  A.  Whiting,  of  Conewango  valley,  K.  Y.,  that 
was  certainly  doe  to  malarial  influence,  and  every  spring  I  lun-ft 
mow  or  lew  sickness  to  treat  that  could  be  dii-ectly  traced  to 
malaria. 

Thh'd, —  And  in  my  opinion  there  is  no  donbl  that  the  over- 
flowing of  the  Conewango  creek  and  the  consequent  decompori- 
tion  of  vegetable  matter  is  the  main  source  of  the  dineases  that 
are  dii-ectly  traceable  to  nml«ria,and  consequently  very  injurloOB 
to  the  health  of  those  residing  in  said  Conewango  valley  or 
swamp. 

mi.  J.  M.  1!I{<H>KS. 

6worn  and  subscribed  this  tliirtieth  )  ^^M 

dayof  May,  1S91.  j  ^H 

CUARLES  ChUBCSILL,  i^l 

Justice  of  Peace.  ^^| 


\ 
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^m«b1,  1 
'e  whom  it  may  concern  ; 

For  twent,v-one  years  I  have  been  acquainted  with  the  r^ultsj 
f  the  flooding  of  the  Conenaugo  ralley.     This  huge  basin  retaJ 
ffei"  a  large  area  all  summer  a  mass  of  wet.  decaying  matteril| 
ich,  I  believe,  spreads  diseaao  and  disseminates  an  uuwhole-" 
me  atmosphere  even  beyond  the  valley.    Many  creameries  and 
I  factories  are  located  around  this  valley,  and  iJie  refosa 
'from  them  runs  down  into  the  lowlands  and  there,  for  want  of 
■  drainage,  reniaios  and,  as  I  have  often  obser^'ed,  becomes  exceed- 
ingly offensive,  and  necessarily  a  breeder  of  disease.    On  genenU 
chemical  and  physiological  principles  such  a  condition  of  slagna- 
tion  must  be  prejudicial  to  health,  and  while  it  is  always  difflcult 
f  to  trace  infectious  and  niiasmic  diseases  to  their  sources,  I  i 
f -Uiorooghly  satififled  that  the  Conewango  swamp  is  one  of  them. 

J.  T.  EDWABDS. 

^TATE  OF  NEW  YORK,  |  ^^  . 
Cattaracgcb  Cuuntv.       )     ■ ■ 

Dr.  James  Brooks,  being  duly  sworn,  says:    I  am  a  physician 
Jtd  siii^eon  and  have  resided  near  the  Conewango  swamp  for 
y-lwo  years. 

According  to  my  knowledge  and  belief  many  diseases  that  I 
rJUlVe   treated,   notably   fevei-s  and   rheumatism,   have  had   their 
■origin  from  tlie  malaria  arising  from  the  overflow  of  said  swamp. 
JAMES  BROOKS. 

Bwom  and  subscribed  to  before  me  | 
this  29th  day  of  Ma;*,  1891.        f 
Frank  E.  Cask, 

Justice  of  the  Peace. 


TATE  OF  KEW  YORK.  I 

CATTARAl'OrS  CODNTV.  f       '  ' 

.  Archibald  H.  Habcock,  being  duly  sworn,  says  that  he  resides 

\  the  village  aud  town  of  Bandolph,  CattJiraugus  county,  X*Tf  J 

kV>rh;  thAt  he  is  a  practicing  physician  and  has  beeu  such  lal 

village  since  the  spring  of  1S79.     That  during  that  I 

1891.  22  '     (-1 
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lie  has  bfcn  called  tipon  to  treat  a  nmnber  of  patients  who  were 
affected  with  malarial  diseases,  and  who  were  at  the  time  In 
the  vallev  of  the  Coaewango  creek  in  the  said  town  of  Raudolph 
and  adjoining  towns,  and  now  callB  to  mind  the  cases  of  two 
ciiildren  of  A.  A.  Hildnun,  and  that  of  AdtJbert  Gorsline,  who 
were  treated  by  deponent  in  September  and  October,  1888  for 
typho-malaria. 

That  in  opinion  of  deponent  the  said  cases  of  typlio-malaria 
were  directly  attributable  to  miasm  of  the  great  swamp  extend- 
ing along  the  said  Conewango  ereeli  through  the  western  part  of 
said  Cattaraugus  county.  That  the  three  cases  above  Bpecifled 
all  occiitped  in  the  town  of  Randolph. 

That  in  opinion  of  deponent  the  decaying  vegetable  matter  of 
Bflid  swamp  caused  by  the  baclviug  up  of  the  water  of  said  creek, 
and  the  consecjuent  flooding  of  many  thousand  acres  of  land  Is 
the  direct  cause  of  malarial  and  t^-phoid  fevers  and  other  liindrcd 
disenses. 

A.  H.  BABCOCK,  M.  D. 

Sworn  before  me  this  1st ) 
(lay  of  June.  Ib91.        f 

DkWitt  C.  Riklly, 

Notary  Public. 

STATE  OF  NEW  YORK. ) 

COUSTT  OF  CHACTACgCA.         )'  **' ' 

Dr.  T.  E.  Kmles,  being  duly  ^woiii,  saya:  That  he  has  been  In 
active  practice  in  the  village  of  Cheriy  Creek  and  vicinity  for 
npwards  of  four  yeare;  that  he  is  a  ix^ilar  graduate  of  the  allo- 
pathic school;  that  be  has  noted  during  his  whole  practice  in  thla 
location  the  contimied  modification  of  the  diseases  in  and  a>bo>at 
his  field,  which  brings  many  t-ases  to  be  claased  under  the  head 
'■mnlarial  ;■■  that  in  the  caw*  of  Walter  Knights' family.  P.  Bolt's 
wife  and  s^'lf,  Henry  Butler  and  wife,  Geo,  Scoflield,  Albert  Ifl,w- 
Bon.  Oscar  Wildey,  and  numerous  others,  the  trouble  wa-s  due  to 
miasmatic  contagion,  in  some  of  these  cases  the  typhoid  condition, 
Rmdered  differential  din^iosis  difficult,  but,  though  stricken  from 
the  medical  vocabularj,  I  still  believe  in  a  typho-raalarinJ  fever. 
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and  can  see  no  good  philosophical  reason  for  giving  or  attempting 
to  give  another  name  to  what  I  believe  a  well-defined  form  of 
malarial  infection,  using  the  word  "typho"  as  an  adjective.  I 
have  cause  to  ride  over  and  about  this  great  fall  and  spring  ocean^ 
and  after  the  water  has  evaporated  and  the  sun  shone  hotly  upon 
the  delicate  vegetation  for  a  few  days,  no  man  would  deny  that 
exhalation  of  malaria  must  be  a  result.  These  flats  are  not 
dried  up  until  July  in  many  places,  and  this  offensive,  poisonous 
affluvia  is  given  off  for  some  time  longer.  The  thing  speaks  with 
no  uncertain  language  for  itself. 

T,  E.  SOULES,  M.  D. 

Subscribed  and  sworn  to  before  me  ) 
this  24th  day  of  May,  1891.        f 

JoHJEY  W  Smith, 

Justice  of  the  Peace. 


■  -  ' 


Report  on  Cone\\'aiigo  Swamp  Drainage. 


Union  Collkok,  School  of  Cn-iL  ENoiMSBann},  i 
ScHENEoTADY,  N.  T.,  Deoeinher  1,  1891. 

Lfwis  Balob,  M.  D.,  Secretary  of  State  Bowrd  of  Jlealth,  Alham^^ 
N.  T. : 

Sip. —  I  have  the  following  report  to  make  of  ni,v  invwriga- 
tion  of  the  conditioo  of  the  Conewaiigo  swamp  and  the  possibility 
and  advisajbility  of  draining  it; 

On  June  twelfth  and  thirteenth  I  accompanied  you  on  a  pre- 
limiuarf  trip  of  insj>ectioii,  during  which  we  obtained  much  infor- 
mation from  residents  of  the  vicinity  of  the  swamp,  including 
land  owners  and  physicians,  and  by  personal  inspection  of  a  con- 
siderable portion  of  the  swamp  satisfied  ourselves  of  the  sub- 
stantial accuracy  of  the  statements  made.  In  August  and  Sep- 
tember I  spent  several  weeks  in  a  more  detailed  inspection  of 
the  whole  region,  and  collected  much  additional  and  more 
accurate  and  detailed  information.  It  is  unfortunate  that  there 
is  no  detailed  survey  of  this  region,  and  the  desirability  of  tho 
completion  of  the  State  survey  is  again  illustrated.  The  county- 
atlas  maps  seem  to  be  fair,  so  far  as  distances  are  concerned,  and 
they  are  used  as  the  basis  of  the  accompanying  maps.  Their 
margin  of  error  is,  however,  not  smalL  The  line  of  the  Buffalo 
and  Southwestern  Division  of  the  New  York,  Lake  Erie  and 
"Western  railroad  runs  close  to  the  edge  of  the  swamj),  and,  by 
the  courte^  of  the  official  of  that  road  in  charge  of  right  of  way 
maps,  I  am  able  to  use  the  levels  obtained  in  locating  that  road 
as  the  basis  of  vertical  measurements.  It  must  be  understood, 
however,  that  the  levels  furnished  are  those  of  the  location  sup- 
reys  and  not  of  the  completed  road,  and  so,  while  they  may  be 
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used  as  approximate  reBults,  the  elevatioiiB  of  given  points  can 
'not  be  used  as  exact,  on  account  of  the  change  in  form  of  the 
ground  during  constmction.  I  am  also  much  indebted  to  Mr. 
Bobert  P.  Ewing,  of  the  Tillage  of  Pine  Valley,  who  vraa  the 
locating  engineer  of  the  railroad,  and  is  well  infonned  on  the 
topography  of  the  region.  His  assistance  and  the  informatioii 
he  has  given  me  are  invaluable. 

It  is  believed  that  the  results  obtained  are  sufficiently  accurate 
to  be  used  as  a  basis  for  the  approximate  estimatea  of  the 
amount  of  work  necessary  under  thb  plans  proposed  for  partially 
OT  wholly  draining  the  swamp,  but  detailed  surveys  of  the  pro- 
posed routes  will  be  necessary  to  determine  what  is  the  best 
■  and  most  economical,  and  to  obtain  information  sufficient  to  pro- 
ceed to  the  letting  of  contracts, 

Conewango  swamp  lies  in  the  upper  portion  of  the  course  of 

.  Conewango  creek,  in  the  towns  of  ^'illanova.  Cherry  Creek  and 

'  SUIington,  in  Chautauqua  county,  and  the  towns  of  Dajlon,  Leon, 

*  Conewango  and  Bandolph,  in  Cattaraugus  county.     The  swamp 

t  Ues  at  the  bottom  of  the  valley  and  h-as  a  width  varying  from 

"  half  a  nule  to  thi'ee  miles,  averaging  about  one  mile.     The  width 

.'.of  the  portion  of  the  valley  more  or  less  affected  by  overflow 

. '  averages  about  three  miles.     The  length  of  the  swamp  is  about 

yalxteen  miles.     There  is  a  gradual  slope  in  the  surface  of  the 

ground  throughout,  and  in  the  surface  of  the  water.     The  slope 

at  the  water  surface  is  distributed  over  muck  more  than  sixteen 

>'  nUles,  as  the  windings  of  the  stream  greatly  increase  its  length. 

ftbia  makes  the  current  very  sluggish.     Another  reason  for  the 

aluggifih  current  and  for  the  length  of  time  it  takes  the  flood 

waters  to  run  off,  is  the  formation  of  a  diun  across  the  stream 

r  at  the  lower  end  of  the  swamp  by  a  small  stream  which  comes 

liln  from  the  east  and  fills  up  the  channel  with  a  heavy  deposit 

;  gravel.    Below  this  obstruction  the  declivity  of  the  stream 

I  greater. 

The  area  in  each  town  which  is  at  present  probably  called  swamp 

land,  and  tUe  area  wliich  Is  at  times  overflowed,  and  on  which 

-the  flood  waters  stand  for  a  greater  or  less  length  of  time  to  the 
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great  detriment  of  crops  growing  i  thereon,  are  given  in  the  fol-, 
lowing  table: 

TABLE  L 
Chautauqua  County. 

Area  oTerfiow.  Area  Id  swamp  proper. 

Town  Square  miles.        Aoras.       Square  miles.     Acres. 

Villanova    5.89      3,770        0.07  44 

Cherry  Creek 8.40      5, 376        4.36      2, 790 

Ellington    1.72      1,101        0.70  448 

Total      in      Chautauqua 

county 16.01    10,247        5.13      3,282 

Cattaraugus  County. 

Dayton    11.57  7,405  2.99      1,914 

Leon    8.13  5,203  3.05      1,952 

Conewango 11.60  7, 424  7.63      4, 883 

Bandolph   1.69  1,082     

Total      in      Cattaraugus 

county 32.99    21, 114      13.67      8, 749 

Grand  total 49.00    31, 361      18.80    12, 031 


The  watershed  tributary  to  Conewango  creek  above  the  dam 
formed  at  the  outlet  to  the  swamp  extends  over  part  or  all  of 
the  towns  of  Perrysburg,  Dayton,  Persia,  Leon,  New  Albion, 
Conewango,  Napoli,  Randolph  and  Cold  Spring,  in  Cattaraugus 
county;  and  the  towns  of  -^\j*kwright,  Villanova,  Charlotte,  Cherry 
Creek,  Gerry  and  Ellington,  in  Chautauqua  county.  The  area  of 
watershed  in  each  town  is  given  in  the  following  table: 

TABLE  IT. 
Chautauqua  County. 

Area  of  watershed. 
Town.  Square  miles.  Acres. 

Arkwriirht    5.22  3;Ui 

A'illanova    32.10         20,544 

Chorrv  Creek    34.70         22,207 
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ArtA  of  watershed. 
Town.  Square  mUes.  Acres. 

Charlotte 3.70  2,368 

Gerry    2.77  1,773 

Ellington    27.18  17,395 

Poland    0.86.  550 

Total    , 106.53         68,178 

Cattaraugus  County. 
Perrysburgh 2.41  1,542 

Persfia    4.29  2J46 

Dao^on 29.53  18,809 

Leon    35.45  22,688 

New  Albion  15.45  9,888 

Napoji    8.63  5,523 

Conewango    32.15  20,576 

Randolph    21.91  14,022 

CJold   Spring    7.71  4,935 

Total    157.53       100,819 

Total  area  of  watershed  264.06       168,997 

The  surface  Blox)e6  of  the  watershed,  aside  from  the  immediate 
vicinity  of  the  Conewango  swamp,  are  not  greatly  different  from 
the  slopes  on  the  Croton  watershed.  The  tributary  streams  run 
in  deeply  out  valleys  in  the  hills  and  have  a  rapid  longitudinal 
slope.  The  geology  of  the  region  is  entirely  different,  and  it  is 
possible  that  the  immediate  absorption  of  water  by  the  ground 
is  greater  in  the  case  of  the  Conewango  than  in  the  case  of  the 
Croton,  but  the  heavier  and  longer  continued  the  rain,  the  less 
the  difference  between  the  two  watersheds  on  this  account,  and 
the  difference  is  almost  entirely  eliminated  when  a  mass  of  snow 
is  t(»  be  moved  by  the  action  of  spring  rains.  WTiat  difference 
there  is  is  offset  in  great  part  by  the  fact  that  there  are  several 
reservoirs  on  the  Croton  watershed  which  delay  the  flow  of  water 
except  towards  the  end  of  long  periods  of  heavy  rain  or  in  the| 
spring  when  there  are  large  amounts  of  snow  to  move.  The 
Oroton  watershed  is  about  fifty  per  cent  larger  than  the  Cone- 
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wangOy  which  would  increase  the  loss  from  evaporation  some- 
what.  It  is  probable,  therefore,  that  at  times  of  maximum  flow 
the  ratio  of  the  amount  of  water  falling  on  the  waterslied  to 
the  amount  flowing  in  the  stream  is  about  the  same  for  the  two 
watersheds.  The  following  table  shows  this  ratio  in  detail  for 
the  Croton  w^atershed  for  the  time  during  which  observations 
have  been  taken. 

TABLE  nL 

Showing  flow  in  Croton  river  reduced  to  inches  in  depth  on 
the  entire  watershed,  rainfall  in  inches,  and  ratio  of  flow  in 
stream  to  rainfall  for  each  month  from  1870  to  1890,  inclusive: 

1870: 

Peroent 
Flow  in  ttream   Bainfollln  of 

Month.  InincbeB.  inches.       rminCilL 

January    3.94  4.51  87.4 

February    4.22  6.40  64.6 

March   3.47  4.27  81.3 

Apiil  4.05  5.45  74.3 

May  2.03  3.45  68.9 

June    0.82  2.06  39.7 

July 0.51  3.43  14.8 

August   0.50  5.10  9.8 

September   0.33  2.85  12.3 

October 0.42  4.73  8.8 

November 0.61  2.51  24.4 

December 0.63  1.49  42.6 


21.38      44.63        47.9 


1871: 

January    0.58  3.80  15.4 

Februaiy    2.18  3.81  57.1 

March   3.47  4.27  81.3 

April   1.99  3.01  66.1 

Mav 2.03  3.45  5.89 

June    1.42  5.73  24.7 

Jiilv 0.72  6.07  14.2 

August   0.84  5.24  16.1 
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Month. 

September   

October 

November 

December 

1872: 

January   

February    

March.  

April  

May , 

June    

July 

August   

September   

October 

November 

December 

1873. 

January    

February 

March   

April   

May  

June    

July 

August    

September   

October  

November  

December  


How  hi  stream 
tn  faiches. 

0.62 

BafaifaUhi 
biches. 

1.44 
6.18 
4.35 
2.59 

Percent 

of 
rairfall. 

43.1 

1.90 

30.7 

3.36 

77.3 

2.08 

80.2 

21.19 

48.94 

43.  :i 

2.05 

1.44 
1.22 
2.59 
3.04 
3.69 
4.00 
4.34 
5.99 
3.69 
2.15 
4.91 
3.68 

142.7 

1.23 

101.2 

1.72 

66.5 

3.07 

100.9 

1.27 

34.3 

1.21 

30.1 

0.61 

11.1 

1.62 

27.1 

1.23 

33.4 

1.11 

51.7 

2.64 

53.7 

1.43 

38.9 

19.19 

40.74 

43.3 

4.24 

5.66 
3.09 
3.08 
3.77 
2.91 
0.71 
2.21 
5.73 
3.73 
5.13 
3.72 
4.13 

43.87 

74.8 

1.70 

55.0 

3.97 

129.0 

7.02 

186.4 

2.16 

74.2 

0.54 

78.7 

0.49 

22.0 

0.70 

12.3 

0.51 

13.7 

1.43 

27.8 

1.79 

48.1 

3.33 

80.7 

27.88 

G3.5 

1891. 


23 
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1874. 


FlovteHnam   BafafaU 

XoDtfa.  Ib  : 


Januarj'    8.10  6.96  llfi.5 

Febrnary    2.76  2.78  99.3 

March   2.99  1.57  190.2 

April   3.68  6.31  56.7 

May 3.15  1.99  158.1 

June    0.91  3.57  25.5 

July   ,....  1.41  5.98  23.7 

August   0.88  2.75  31.9 

September   0.58  3.56  16.2 

October  0.80  2.40  33.4 

November  0.73  2.72  26.7 

December  0.96  1.78  54.2 


26.85      42.37         63.4 


1875. 

January    0.64  2.74  23.4 

February    4.04  3.47  116.3 

March   3.19  4.99  64.0 

April   5.51  3.04  181.1 

May    1.84  1.08  170.2 

June    0.58  3.02  19.1 

July   0.57  3.10  18.5 

August    5.73  10.33  55.4 

September    0.89  2.11  42.2 

October  .* 0.84  3.61  23.3 

November  2.02  4.61  43.9 

December  1.82  1.56  116.3 


27.67      43.66        63.3 


1876. 

January    1.57  1.42  110.5 

February    3.60  4.91  73.4 

March   7.06  6.33  111.5 

April    6.30  4.43  142.3 

May  2.01  3.99  50.3 
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Percent 
Flow  in  stream    Rainfall  in  of 

Month.  in  inches.           inches.       rainfall. 

June    0.70        2.52        27.7 

Julj   0.54        3.42        15.9 

August    .• 0.50        1.20        41.3 

September    0.37        5.21          7.1 

October  0.37        1.50        25.0 

November  0.70        3.40        20. G 

December  1.17        2.35        49.8 

24.89 

1877. 

January    0.83 

February    1. 53 

March. 6.88 

April   2.98 

May   0.88 

June    0.62 

July   0.51 

August   0.49 

September    0.33 

October  1.12 

November 4.12 

December  1.94 

22.23 

1878. 

January    ' 2.81        4.49        62.6 

February    3.87        3.65      105.9 

March 3.84        3.10      123.9 

April   1.67        2.85        58.5 

May  1.55        4.97        31.2 

June    1.50        4.65        32.2 

July   0.73        4.28        17.1 

August    0.67        2.66        25.3 

September    2.10        6.61        31.8 


40.68 

61.2 

2.68 

31.9 

0.80 

191.2 

7.66 

89.8 

2.35 

126.9 

0.85 

103.3 

4.95 

12.4 

4.65 

10.9 

2.54 

19.1 

1.49 

22.4 

8.38 

13.4 

8.16 

50.5 

1.52 

127.7 

46.03 

48.3 
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1874. 

Flow  in  stream  Rainfall  in 

'    Montb.  in  inches.  inches. 

January    8.10  6.96 

February    2.76  2.78 

March 2.99  1.57 

April 3.58  6.31 

May  3.15  1.99 

June    0.91  3.57 

July , . . . .  1.41  5.98 

August    0.88  2.75 

September    0.58  3.56 

October  0.80  2.40 

November  0.73  2.72 

December   0.96  1.78 

26.85  42.37 

1875. 

January    0.64  2.74 

February    4.04  3.47 

March   3.19  4.99 

April   5.51  3.04 

May    1.84  1.08 

June    0.58  3.02 

July   0.57  3.10 

August    5.73  10.33 

September    0.89  2.11 

October  .' 0.84  3.61 

November   2.02  4.61 

December  1.82  1.56 

27.67  43.66 

1876. 

January    1.57  1.42 

February    3.60  4.91 

March   7.06  6.33 

April    6.30  4.43 

Mav   2.01  3.99 


of 

FtiBfsn. 
116.5 

99.3 

190.2 

56.7 

158.1 

25.5 

23.7 

31.9 

16.2 

33.4 

26.7 

64.2 

63.4 


23.4 

116.3 

64.0 

181.1 

170.2 

19.1 

18.3 

55.4 

42.2 

23.3 

43.9 

116.3 


63.3 

110..% 

73.4 

111.5 

142.3 

50.3 
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Per  cent 
Flow  in  stream    Rainfall  in  of 

Month.  in  incbea.           inches.       rainfall. 

June    0.70        2.52        27.7 

July   0.54        3.42        15.9 

August    .• 0.50        1.20        41.3 

September    0.37        5.21          7.1 

October  0.37        1.50        25.0 

INovember  0.70        3.40        20.0 

December  1.17        2.35        49.8 

24.89 

1877. 

January    0.83 

Pebpuary    1. 53 

March.   6.88 

April  2.98 

May  0.88 

June    0.62 

July  0.51 

August   0.49 

September    0.33 

October  1.12 

KoTember 4.12 

December 1.94 

22.23 

1878. 

January 2.81        4.49        62.0 

February    3.87        3.65      105.9 

March   3.84        3.10      123.9 

April   1.67        2.85        58.5 

May  1.55        4.97        31.2 

June    1.50        4.65        32.2 

July  0.73        4.28        17.1 

August   0.67        2.66        25. :i 

aeptember 2.10        6.61        31.8 


40.68 

61.2 

2.68 

31.9 

0.80 

191.2 

7.66 

89.8 

2.35 

126.9 

0.85 

103.3 

4.95 

12.4 

4.65 

10.9 

2.54 

19.1 

1.49 

22.4 

8.38 

13.4 

8.16 

50.. -5 

1.52 

127.7 

46.03 

48.3 
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Month. 

October  

November  

December   

1879: 

January    

Febniaiv    

March    

April    

May    

June    

July    

August    

SeptemlKT    

October    

Novejmber    

December    

1880: 

January    

February- 
March    

Apnl    

^fay    

Jinu*    

Jiilv    

Aiijj:usi    

S(»pt(MnlK'i'    

0(tobf.*r    

Noycinbrr    

DrrcinhM-    


Flow  In  stream 
in  incbes. 

Balnfantn 
inches. 

of 
rainfan. 

0.92 

3.78 

24.2 

2.06 

4.36 

47.3 

7.14 

8.74 

81.6 

28.86 

64.14 

53.3 

1.43 

2.62 

56.9 

2.73 

2.88 

95.9 

4.26 

4.96 

85.6 

6.06 

5.10 

99.1 

1.76 

2.46 

71.3 

0.23 

5.29 

17.5 

0.72 

6.96 

12.1 

1.46 

6.83 

25.1 

1.08 

3.43 

31.4 

0.66 

0.95 

69.6 

0.81 

2.49 

32.4 

2.00 

4.26 

46.9 

22.87 

46.08 

49.6 

2.71 

4.00 

67.8 

2.95 

2.92 

100.9 

2.97 

4.51 

65.9 

2.06 

3.99 

51.5 

0.97 

1.17 

S2.8 

0.52 

1.28 

40 . 4 

0.53 

5.65 

9.4 

0.51 

3. CO 

14.1 

0 .  49 

2.  fin 

IS. 4 

0.51 

3 .  25 

15.5 

() .  57 

2.97 

19.1 

0 .  r>3 

2.49 

21.3 

15 .  32 

.•^8.52 

:5n .  S 
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1881: 

Percent 

Flow  in  fitream  Rainfall  in  of 

MoBtli.  Inladiea.  Inches.  rainfall. 

January 0.76  4.19  17.9 

Februajy    4.27  5.28  80.8 

March    , 6.00  6.14  97.8 

April    1.85  1.67  lll.O 

May  1.37  3.74  36.6 

June    1.64  5.72  28.7 

July    0.57  2.45  23.2 

August    0.51  1.71  30.1 

Beptemiber   0.5(](  0.75  66.6 

October    0.52  3.65  14.1 

NoTember   0.47  4.50  10.4 

December    1.71  6.53  26.1 

20.16  46.33  43.5 

18S2: 

January    2.37  4.41  53.7 

February    4.17  5.96  70.0 

March    4.68  4.5«^  102.1 

April    1.41  1.36  103.5 

May    •    2.17  6.30  34.5 

June    1.68  3.04  55.3 

July    0.68  3.63  18.8 

AuguHfi    0.52  3.92  13.2 

September   3.21  14.33  22.4 

October    2.24  3.33  67.4 

IfoTCpiber    0.95  1.66  57.1 

I>ecember  1.27  2.68  47.4 

25.35  55.20  45.9 

1883: 

Januaiy    1.05  2.80  37.4 

February    3.75  5.21  72.1 

Mapdx    2.98  1.67  178.7 

April    2.69  3.94  08.2 
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Flow  In  stream    Rainfall  in 

Month.  in  inches.           incbea. 

May 1.36        2.86 

June    .! 0.62        5.64 

July    0.52        4.26 

August    , '. 0.52        2.09 

September    0.50        2.45 

October    0.65        6.90 

November    0.68        1.79 

December    0.63        3.45  . 

15.95      43.15 

1884: 

January    2.11        5.07 

February    4.88        6.31 

March    4.94        4.82 

April 2.96        2.96 

May    .- 1.88        4.33 

Jimt*    0.69        2.04 

Julv    0.80        6.54 

August 1.16         4.50 

September    0.73        1.69 

Octobeii-    0.65        3.74 

November    0.97         4.37 

De((»mber    3.73         7.34 

25.41 

1885: 

January 4 .  06 

Febioiai'v  2.40 

March 2.02 

ApiTl    2.59 

Mav   1.55 

June* 0.58 

Julv 0.51 

August.    0 .57 

S<'ptemb(M'    0.42 


Percent 

of 
rainfaU. 

a.7 
11.1 
12.1 
24.7 
20.5 
9.3 
37.8 
18.2 

36.9 

41.6 
77.3 
102.7 
100.0 
4:j.5 
33.7 
12.3 
25.9 
43.0 
14.0 
22.1 
50.8 


53.71 

47.3 

5.50 

72.7 

4.06 

51.5 

1.29 

156. 8 

2.09 

123 . 8 

2.44 

(;3 . 7 

1.19 

49.0 

5.27 

:).7 

7.35 

7.7 

1.09 
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Month. 

October  .. 

November 

December 

1886: 
January  .. 
Februan- 
Marah.   . . . 

April   

May   

June 

July 

AngUBt  . . 
September 
October  . . 
November 
December 

1887: 
January  .. 
Fel«Tiary  . 
liardi  . .. 
April  .... 

May   

June    

July   

August    . . 
September 
October   . 
Bbv^ember 
December 


Flow  in  stream 
in  inches. 

fUintall  Id 
inch«6. 

Per  «ent 

of 
raiafali. 

0.65 

5.19 

10.5 

2.17 

5.99 

32.1 

2.06 

3.84 

53.  G 

19.48 

45.99 

42.4 

1 

3.37 

5.24 

64.3 

4.83 

5.20 

D2.8 

2.46 

3.86 

63.9 

4.45 

3.61 

123.4 

2.12 

4.54 

46.7 

0.77 

3.09 

25.0 

0.60 

4.40 

13.6 

0.58 

3.21 

17.9 

0.50 

2.30 

21.7 

0.52 

2.28 

22.6 

0.87 

5.57 

lo.o 

1.17 

4.29 

27.3 

22.24 

47.59 

46.7 

2.70 

5.68 

47.6 

4.95 

6.01 

82.4 

3.28 

3.60 

91.2 

3.25 

3.47 

93.6 

1.27 

0.32 

397.7 

1.17 

7.65 

15.3 

2.61 

13.32 

19.6 

3.01 

7.06 

42.6 

0.91 

2.00 

45.4 

1.02 

3.12 

.32.6 

0.94 

2.69 

34.8 

3.10 

6.71 

46.2 

28.21 

61.63 

45.8 

1^6 
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raiafalls.  or  is  tiltogctliei'  lacking.  Tlits  is  made  uore  oridcui 
by  the  stalfnicnl  that  the  entii-e  utoi'age  lapacity  of  the  ap|ii-r 
reaervoh-H,  uKluding  nil  but  Ci-otoii  lake  •ImU  is  e<)ual  to  ]<tm 
than  one  and  oneliaJf  incht's  of  niinrall  oa  the  whole  wat^rsh.'d. 
Somv  of  the  irregularities  in  the  curves  ui'e  doubtleaa  due  to  llie 
arbitrurn,-  di\1)tion  of  time  into  mouths.  A  ^uDtiauous  curve  could 
be  obtained  more  nearly  by  plotting  daily  results  or  even  wet-kly 
results,  but  the  time  covered  by  the  observations  is  long  enough 
to  give  a  very  fair  idea  of  the  relation  of  the  flow  of  the  stremii 
to  the  rainfall.  In  table  VII,  following,  are  given  the  maxlumin 
percentages  which  will  pmbably  not  be  exceeded  for  tlie  maid- 
miUD  monihly  rainf;Ul,  these  data  being  given  for  each  ■uoiitk 
in  the  year.  The  selection  of  iliese  flgnres  is  a  matter  of  Jiidjj- 
loeiit,  and  I  have,  therefore,  given  all  the  data  at  hand,  ihAt  un 
estlmale  of  the  cori-ectut^ss  of  tJie  selection  made  can  be  formed. 
Table  IV  siiows  the  pivcipitation  each  month  since  Janaacy, 
1871,  at  Ituffalo,  N.  Y.  Table  \'  shows  the  same  for  Erie,  V». 
The  maximum  raiufiUl  in  twcnty-foiii'  hours  is  also  given  fiir 
each  mouth  at  each  place.  Tliese  places  are  located  mirth^iuit 
and  southwest  of  Uie  (Jonewango  swamp,  and  are  the  ueafHilt 
Stations  of  tiie  United  States  Weather  Bureau.  1  am  indebli^fl 
to  IJie  superinlendent  of  the  bureau  for  these  tables.  The  jit^ 
tions  are  on  Lake  Erie  at  an  elevation  above  sea  level  of  alutiit 
tJflO  feet.  Tlie  Conewango  swamp  is  neaiiy  1,300  feet  above  tax 
level  and  is  located  on  the  plateau  above  the  lake  and  from 
ten  to  tiiirty  miles  distant  from  it  It  is,  therefore,  desirable 
to  find  some  station  on  or  near  the  plateau.  Table  VI  ahows 
the  monthly  precipitation  at  Humphrey  as  observed  by  volun- 
tary observers  from  1*83.  This  table  is  made  up  partly  from  the 
reports  of  llie  chief  nignal  officer  of  the  United  States  aniiy,  ind 
parOy  from  Ihe  wports  of  Ihe  New  York  State  Weather  Service. 
Pot  Ihe  latter  I  am  indebted  to  Pi-ofessor  E.  A.  Fuertes.  thf 
director,  A  study  of  these  figures  will  show  that  the  resultn 
during  llie  months  fnim  October  to  March  are  leas  than  those 
at  Erie  and  from  April  to  September  are  greater.  Humphn\? 
Is  in  Cattaraugus  county  in  the  next  town  to  the  east  of  the 
watershiMl  of  the  Conewango,  and  slioiild  U'  ii  fair  exponent  at 
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'  the  condition  of  the  Conewango  watershed.    Its  elevation  MH 
1,950  feet,  which  wonld  he  a  little  above  the  average  elevatio^| 
of  the  Oonewango  watershed.     Several  stations  of  the  voluiitaiy^ 
weather  service  are  located   near  the  watershed  and  present  J 
observations  for  short  periods  of  time.     All  give  the  same  indi-_.« 
cations  as  Humphrey.     ^Vmong  these  are  Eaaiitone,  CIiaiititat|aiib  1 
county;  Friendship,  Allegany  county,  elevation  about  1,1500  feet; 
Alfred  Center,  Allegany  county,  elevation  1,824  feet;  Angeli>;)i, 
Allegany  county,   elevation  about   1,340  feet.     It  is   considered 
safe,  therefore,  to  use  the  data  for  Erie  as  the  basis  of  rompii- 
tationa,  making  such  modifications  of  the  maximum  monthly 
rainfall   as  the    table  -for    Humphrey   indicates   are    deairabli.'. 
Table  VII  is  therefore  made  up,  the  first  column  showing  tlie 
maximum  percentage  of  rainfall  reaching  the  stream,  as  Bhowu 
by  tlie  observations  of  the  Croton  river;  the  second  cohunn  giving 
th«  percentage  to  be  used  in  computing  the  flow  in  the  atrcam 
from  the  maximum  rainfall  in  each  month;  the  third  column 
gfiviug  the  maximum  rainfall  each  month  in  the  year  at  Humph- 
rey, and  the  last  column  giving  the  flow  in  the  stream  in  inchoB 
of  depth  on  the  entire  watershed,  computed  by  multiplying  the 
greater  rainfall  in  columns  three  and  four  by  the  percentage  lu 
coliunn   two.     The   corresponding   flow   in   the  etream   in   cubic 
feet  a  second  can  be  obtained  by  multiplying  the  numbers  in  t«e 
last  column  by  the  area  of  the  watershed  in  table  n  and  reducing 
to  cubic  feet  a  second.  ' 

TABLE  IV. 

Showing  monthly  precipitation  and  maximum  precipitation  in 
twenty-four  houra  in  each  month,  at  BuEfalo,  K.  T.: 

187L 

Mulmum 

MouOiLt   ramrkltn 

Hoiitli.  rninr&ir.    Xi  hoin 

L  JitlIIUU7      - 1  .Ifi  O.^it 

Btebniarj-    1.61  0.7t 

March    2.08  0.78 

April   1.13  n.2.S 

Hay       1-T6  0.72 

Jon..  3.M  2.10 
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Month.  rainfall. 

Jtdy  B.17 

August    4.99 

September    1.07 

October  1.64 

November    3 .53 

December    2.55 


1872. 
January    . 
February 
March   . . . 

April   

May  

June    .... 

July   

August  . . 
September 
October  .. 
November 
December 


Hsxiiniiiii 

rainfaniB 

M  hfoon. 

1.22 
3.23 
0.69 
0.80 
2.53 
0.64 


30.62 

- 

1.94 

0.70 

2.21 

1.76 

1.30 

0.49 

1.43 

0.6S 

2.23 

0.44 

3.52 

0.9S 

1.66 

0.8.S 

1.94 

0.93 

4.34 

1.37 

4.36 

0.94 

4.29 

1.32 

2.03 

0.36 

31.26     

1873. 

January    1.68  0.44 

February    1.42  0.41 

March   5.54  1.38 

April    3.58  0.87 

Mav   2.53  0.92 

June    1.87  0.75 

July   7.19  2.73 

August    3.44  1 .08 

September    * .  2.59  0.84 


Statb  Boasd  of  Hbalth. 
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Maximum 

MonthJy  raiiif'*Uiii 

Month.  ralDfalf.  24  hours 

October   6.34  2.45 

November 3.89  0.61 

December 4.56  1.18 

44.63     

1874. 

January    5.61  1.74 

February'    2.42  0.68 

March 1.08  0.62 

April    2.44  0.66 

May   3.04  1.29 

June    1.50  0.46 

July   4.64  1.11 

August   0.46  0.20 

September  3.39  1.23 

October  2.12  0.68 

November   2.62  0.81 

December   1.12  0.42 

30.44     

1875. 

January    1.46  0.25 

PebruaiT    1.26  0.45 

March   1.87  0.72 

April  1.52  0.30 

May  3.37  0.85 

June    2.88  0.77 

July  3.-42  0.93 

August    3.45  1.42 

September    4.09  2.36 

October 3.04  0.71 

November 2.09  0.70 

December   2.99  0.03 


31.44 
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1876. 

MoD'hlr 

Month.  rainfall. 

January    3.49 

February    5.16 

March 4.09 

April   3.28 

May   1.45 

June    1.24 

July 4.77 

August    0.05 

September    4.35 

October  3.56 

November  4.47 

December   3 .35 

39.26 

1877. 

January    2.19 

February    0.46 

March   4.91 

April   2.24 

May  0.53 

June    4.86 

July   1.85 

August    2.95 

September    2.55 

October  6.17 

November  4.27 

December   1 .  50 

34.48 

1878 

January    4.64 

February    1.70 

March   5.11 

April   , 4.71 


Maximmn 

rainfall  in 

24  h«  um. 

0.67 
1.59 
0.75 
0.81 
0.34 
0.39 
1.53 
0.04 
1.68 
0.84 
1.24 
0.67 


0.86 
0.25 
1.46 
1.40 
0.49 
1.32 
0.54 
0.94 
1.20 
2.03 
0.90 
1.00 


1.14 
0.33 
1.39 
1.31 


Statx  Boakd  of  Health. 


191 


Monthly 

Month.  rainfall. 

May 3 .36 

June    3.46 

July   ./ 6.80 

August 3.17 

September    7.44 

October  6.86 

November   4 .44 

December   \ 8 .  55 

60.24 

1879. 

January 3.42 

February    2.82 

March    2.13 

April   1.36 

May  1.11 

June    2.48 

July   2.68 

August    3.62 

September    2.52 

October  0.74 

November  4.28 

December   3 .31 

30.47 

1880: 

January    1.68 

February    3.51 

March   2.11 

April   2.53 

May   3 .05 

June    2.97 

July   •. 3.31 

August    6.07 

September    2.96 


Maximum 

rainfall  io 

24  hours. 

1.11 

1.29 
2.61 
1.42 
2.12 
1.81 
1.34 
2.53 


0.S5 
0.69 
0.57 
0.57 
0.98 
0.85 
1.32 
2.74 
0.74 
0.25 
1.08 
0.77 


0.58 
1.35 
0.87 
0.46 
1.14 
0.59 
0.G4 
1.97 
1.36 


•  / 
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1876. 

MoD'hlr 

Month.  rainfall. 

January    3.49 

February    5 .  16 

March 4.09 

April   3.28 

May   1.45 

June    1.24 

July 4.77 

August    0.06 

September    4.35 

October  3.56 

November  4.47 

December   3 .35 

39.26 

1877. 

January    2.19 

February    0.46 

March   4.91 

April   2.24 

May  0.53 

June    4.86 

July   1.85 

August    2.95 

September    2.55 

October  6.17 

November  4.27 

December   1.50 

34.48 

1878 

January    4.04 

February    i.70 

March   5 .  11 

April   , 4.71 


Maximum 

ralnf  aU  in 

94  b>iir<i. 

0.67 
1.39 
0.75 
0.81 
0.34 
0.39 
1.53 
0.04 
1.68 
0.84 
1.24 
0.67 


0.86 
0.25 
1.46 
1.40 
0.49 
1.32 
0.54 
0.94 
1.29 
2.03 
0.90 
1.00 


1.14 
0.33 
1.39 
1.31 


Statx  Boabd  of  Healih. 
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Monthly 

Month.  rainfall. 

May 3.36 

June    3.46 

July  / 6.80 

August 3.17 

Septem'ber    7 .44 

October  6.86 

November  4 .44 

December   8.55 

60.24 

1879. 

January    3.42 

February    2.82 

March    2.13 

April  1.36 

May 1.11 

June    2.48 

July  2.68 

August   3.62 

September    2.52 

October  0.74 

November  4.28 

December  3,31 

30.47 

1880: 

January    1.68 

February    3.51 

March  2.11 

April   2.53 

May  3.05 

June    2.97 

July  •. 3.31 

August   6.07 

September   2.96 


Maximum 

rainfall  io 

S!4  luturs. 

1.11 

1.29 
2.61 
1.42 
2.12 
1.81 
1.34 
2.53 


0.85 
0.69 
0.57 
0.57 
0.98 
0.85 
1.32 
2.74 
0.74 
0.25 
1.08 
0.77 


0.58 
1.35 
0.S7 
0.46 
1.14 
0.59 
0.64 
1.97 
1.36 
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Monthly  ralnfaUin 

Month.  rainfall.  94  hmm 

May 3.80  1.30 

June    6.39  8.28 

July , 3.63  1.43 

August 10.63  2.66 

September   4.88  1.57 

October    6.19  1.59 

November   2.66  0.73 

December 4.51  1.16 

52.36     

1886. 

January    4.22  1.26 

February    4.00  1.13 

March  4.23  1.33 

April  3.25  1.22 

May 4.69  1.44 

.June    3.30  1.21 

.July    1.34  0.68 

August   2.77  1.G3 

September   ^  5.98  1.40 

October   1.67  0.47 

November   6.05  1.38 

December    3.26  1.22 

44.85     

1887. 

January    1.92  0.40 

February    5.51  1.39 

March 2.12  0.55 

April    1.47  0.56 

May    .' 3.08  0.99 

June    2.05  0.39 

July 1.98  1. 10 

August   3.56  1.30 

September   2.30  0.56 


State  Boaxd  of  Hbai^th, 
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Maximum 

Monthly  rainfall  in 

Month.  rainfall.    M  hours. 

October  

November 

December 

1888. 
Jannaiy   

February   

March 

April 

May 

Jane  

July 

August  

September  

October   

November  

December 

1889. 

Januaiy  

S^ebruaiy  

'M'ay^'h 

Aiwn 

May 

June  

July  

Aupiflt  • 

September  

October   

November 

December 


2.76 

0.53 

2.63 

0.49 

2.27 

0.50 

31.65     

2.46 

0.45 

1.46 

0.60 

2.07 

0.50 

3.46 

1.64 

1.66 

0.77 

3.64 

1.56 

2.01 

1.52 

1.81 

0.56 

3.62 

1.51 

6.43 

1.29 

3.90 

1.26 

2.46 

0.55 

33.87 

4.72 

1.70 

2.29 

0.46 

1.34 

0.90 

3.42 

1.28 

2.77 

1.32 

6.27 

1.72 

3.68 

1.18 

1.07 

0..35 

4.09 

1.27 

2.80 

0.85 

6.06 

0.84 

3.66 

0.62 

40.07 

•   «    •       •   • 
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1890. 

Month 

January    

February    

March 

April 

May 

June    '. 

July    

August   

September    

October 

November 

December    

1891. 

January    

February    

March.  

April    

May 

June    • 

July 

August   

September   

October   

November 

December 

1892. 

Januarv    

Fobruarv    

March.  

April 


Monthly 
rainfall. 

ralntaUin 
M  boon 

3.90 

0.73 

3. 60 

1.04 

2.46 

0.97 

3.48 

1.22 

6.13 

1.52 

5.23 

2.03 

1.27 

0.2.<< 

3.52 

1.04 

4.71 

1.81 

6.12 

1.00 

3.91 

2.25 

2.16 

0.49 

46.55     

2.25 

0.60 

4.14 

0.84 

2.14 

0.30 

1.28 

0.47 

1.36 

0.51 

1.64 

0.92 

4.27 

1.41 

3.15 

1.33 

1.79 

0.52 

1.35 

0.49 

3.13 

0.66 

4.24 

1.17 

30.74 

2.88 

1.74 

2.76 

1 .  76 

2.69 

1.46 

2.43 

1.71 

State  Board  of  EEbalth.  497 


Montli. 

May 

June 

Julv 

August  . . 
September 
October   . . 
November 
December 


Month]/ 
ralnteU. 

3.11 

Maximiim 

rainfall  In 

Mhoun. 

1.96 

3.41 

3.28 

3.40 

2.73 

3.1G 

3.23 

3.33 

2.36 

3,79 

3  10 

3.64 

2.53 

3.37 

2.53 

37.95     

TABLE  V. 

Showing  monthly  precipitation  and  maximum  precipitation  in 
twenty-four  hours  in  each  month,  at  Erie,  Penn.: 


1874. 

Maximum 

Monthhr  raicfall 

Moath.  ralnfaUf.  In  84  houn. 

January   6.54  1.42 

February    4.01  1.21 

March 1.09  0.36 

April 1.52  0.39 

May 1.94  0.39 

June    3.76  1.25 

July 7.03  2.26 

August    1.99  0.85 

September  4.43  0.81 

October 2.29  0.82 

November    2.51  0.83 

December .' 1.72  0.S5 

37.83     

1875. 

Jaauaiy   1.41  0.27 

February   0.94  0.43 

March 2.68  0.94 
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Monthly 

Month.  rainfall. 

AprU  :  1.69 

May 5.14 

June    5.45 

July  2.41 

August   * 6.18 

September 8.40 

October    5.04 

November    3 .95 

December 8.91 

41.20 

1876. 

January    4.53 

February    5.34 

March  3.76 

April 3.63 

May    2.84 

June    4.70 

July    1.31 

August   0.98 

September   8.45 

October 5.45 

November    -: -  2.92 

December  0 .75 

44.65 

1877. 

January    2.15 

February    0.33 

March   5.07 

April   2.04 

May    1 .30 

June    5.92 

July 3.48 

August   3.31 

September   2.27 


MAzfanmn 
ralnfaU 
in  M  hours. 

0.24 
1.10 
2.30 
0.70 
1.66 
1.05 
0.66 
1.09 
0.99 


1.22 
1.83 
0.86 
0.75 
0.83 
1.40 
0.47 
0.76 
2.40 
1.29 
0.63 
0.28 


0.54 
0.13 
1.20 
0.66 
0.53 
0.92 
1.44 
1.21 
0.93 


State  Boasd  of  Health. 
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Maximum 

Monthly  rainfall 

Month.  rainfall,  in  24  ht>ur8. 

October 4.55  1.52 

November    6.27  1.30 

Decemb^ 2.27  0.53 

38.96     

1878. 

January    6.20  1.50 

February    3.41  1.10 

March   5.41  1.37 

April  3.18  0.70 

May 6.31  1.25 

June   3.35  1.42 

July 2.73  1.17 

August  . . ; 2.00  1.14 

September  7.08  2.70 

October 6.83  2.06 

November    4.28  1.17 

December  4.45  1.34 

55.23     

1879. 

January   1.80  0.03 

February    2.41  0.02 

March 2.99  0.64 

April  2.29  O.GS 

May    1.04  0.42 

June    2.33  0.54 

July 2.04  1.13 

August    4.17  3.11 

September   2.91  0.77 

October    1.18  0.26 

November 8.35  2.07 

December  4.74  0.89 


36.25 
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1880: 

Monthly 

Month.  nlnfalf 

Januarv    2.86 

February    3.73 

March  2.32 

April 3.86 

May 3.02 

June    3.78 

July 3.06 

August   4.04 

September   5 .01 

October    3.56 

November 4 .45 

December 1 .  25 

40.94 

1881.  i 

January    2.10 

February    1.93 

March    2.39 

April    1.26 

May    2.16 

June    6.37 

July    ,  . .  1.39 

August    1.02 

Sejiteiubei^    1 .35 

OctolHw    5.75 

November    5.46 

Deconiber    .'.  6 .44 

37.62 

1S82. 

Janiian'    4 . 00 

Febniarj' 3 .  12 

March 4.27 

April    3.31 


Mazlininn 
aaiiifaU 
in  M  ht.uim. 

0.62 
2.05 
0.82 
0.77 
0.75 
0.98 
0.89 
0.49 
1.62 
0.75 
0.98 
0.17 


0.65 
0.48 
0.30 
0.28 
0.40 
1.84 
0.60 
0.70 
0.39 
1 .  56 
1.35 
1.26 


1.26 
1.12 

0.98 
O.Sl 


State  Boasd  of  Health. 
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Maximum 

Monthly  rahifall 

Xooth.  rainfall,    in  84  hours. 

May 5.G3  0.92 

June 3.43  0.07 

July    3.80  1.44 

August    4.^14  1.23 

September 4.85  2.35 

October    3.17  1.63 

November    3.42  0.74 

December    3.23  0.61 

46.37     

1883. 

January    2.06  0.53 

Pebruaiy    5.94  2.65 

March    1.25  0.52 

April    2.94  0.85 

May    6.29  1.32 

June    3.73  0.80 

July 3.94  0.72 

Auguat    2.44  1 .45 

8epte(mbep   4.41  1.12 

October    4.00  1.06 

NoTemlber    3.47  1.06 

December    3.74  0.88 

44.81     

1884. 

January    , 4.59  1.53 

February   5.88  1.06 

March    3.84  1.17 

April    1.99  0.65 

May    3.42  0.71 

June    2.40  1.50 

July    5.29  1.70 

August    2.16  1.33 

Sqitember 3.92  1.15 

1891.  26 
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ttbudmum 
Monthly       itdnfaU 
Month  Fainfali.    in  M  hours. 

October    , 

November    , 

December    

1885. 

January    , 

February 

March    

April    ' 

May 

June    , 

July    

August      ^ 

September    

Octojber    

November    

December  ^ 

188' ;. 

January    

February    

March    

April    

May    

June    

July    

Au^ist 

Be])lember    

October    

NovtMubi^    

December    


3.28 

0.95 

4.91 

0.90 

3.84 

0.80 

45.47     

3.60 

0.66 

2.10 

0.67 

1.83 

0.35 

8.25 

0.56 

4.90 

1.55 

6.84 

3.61 

3.03 

0.78 

7.97 

2.71 

3.42 

0.81 

'    8.17 

1.93 

5.83 

0.85 

3.19 

1.00 

52.13     

4.80 

1.02 

3.43 

1.67 

3.03 

0.83 

3.05 

1.81 

1.48 

0.66 

2.77 

1.20 

2.16 

1.37 

1.53 

0.4O 

3.20 

0.99 

1.73 

0.39 

6.21 

1.57 

4.04 

I.IO 

37.49 

State  Boabd  of  Health. 
1887. 

Monthly 

Month.  rainfall. 

Jannary    3 .66 

Pebraary   8.50 

March    3.06 

April    2.55 

May    2.96 

June    5.21 

Jxtfy    0.80 

August    3.54 

September    3.17 

October   4.43 

NoTember    4.tL3 

December   3.13 

45.14 

1888. 

January    2.79 

February    1.66 

March    2.04 

April    2.70 

May    2.26 

June    2.38 

Jiily   8.17 

August    8 .76 

September    2.86 

October    3.17 

NoTembejT   3.38 

Deeemtler    1.77 

31.94 

1889. 

Jsmiaiy   2.71 

Febroaiy    1.57 

March   .^..  1.73 

April    3.64 
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Maximum 
rainfall 
in  24  hours. 

0.62 
2.02 
1.09 
0.88 
1.07 
3.64 
0.46 
1.49 
1.46 
0.99 
0.98 
0.46 


0.62 
0.74 
0.37 
0.90 
1.00 

1.09 
2.45 
1.90 
0.94 
0.78 
0.74 
0.59 


1.62 
0.23 
0.78 
1.12 
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0.68 
3.13 
0.64 
0.89 
0.97 
0.84 
il.04 
0.54 


Monthly      ralnfaU 

Month.  rainfiiu.    ioM 

May    2.51 

Jun<^    6.02 

July    1.68 

August    2.26 

September    4.85 

October    3.37 

November    3 .29 

Dwember    4.63 

37.66 

1890. 

January    4. 50 

Febniary    •  3.60 

March 3.43 

April    3.16 

May    6.40 

June    4.23 

July    0.76 

August    4.64 

8(>pteniber    5 .  16 

October    6.13 

Xoveinber    3 .32 

December    1 .  72 

47.05 

1891. 

January'    2 .32 

February    4.95 

March    2.44 

Apiil    1.34 

May    1.49 

June    1.22 

July    2.66 

August    1.96 

Sk^ptember    2.88 


0.84 
1.29 
1.00 
1.20 
1.25 
1.92 
0.29 
2.57 
1.96 
0.80 
1.14 
0.56 


0.56 
l.:)7 
0.82 
0.43 
0.77 
0.70 
0.78 
0.78 
0.89 


Stats  Boabd  of  Hxalth. 
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Month 

October  . 
No(vember 
December 


Maxi't  um 
Mrntbly       rainf&ll 
rainfall,     in  84  hours. 

1.78  0.60 
3.99  0.G4 
3.27        0.90 


30.24 


January    . 
February    , 
March    . . . 

April    

May    

June    

July    

August    . . 
SqplefQLbea* 
October    . . 
November 
December 


Averafce. 

Maximum 
in  ii  hours. 

Maximum 
in  one 
month. 

3.46 

1.62 

6.20 

3.49 

3.35 

8.50 

2.92 

1.37 

5.41 

2.58 

1.81 

3 . 8(5 

3.39 

1.55 

6.40 

4.10 

3.64 

6.84 

2.7« 

2.45 

7.03 

3.17 

3.11 

7.97 

4.09 

3.40 

8.45 

4.10 

2.06 

8.17 

4.45 

2.07 

8.35 

3.19 

1.34 

6.44 

41.71 


55 .  23 
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Aterxra.    Kuinmnb  I 


January    3 .  07 

Februaiy   3.18  7.:Jt) 

March   2.45  3.50 

April   2.99  4.95 

May 4.55  9.11 

June  5.83  14.15 

July 4.23  7.22 

August    4.54  10.11 

fteptember 4.09  il.OO 

October 3.55  5.94 

November 3.5S  «.23 

December 3.14  4. 98 

Year    45.89  59.29 

TABLE  Vn. 

Compiitatdon  of  majcimum  flow  in  Oonewango  creek  ench  luontl 
In  inches,  of  depth  on  the  entire  water-ehed: 


^T 

beuwi. 

142.7 

lis 

]91.2 

115 

190.8 

115 

186,4 

160 

397.'! 

75 

78.7 

55 

23.7 

55 

184.5 

56 

66.6 

55 

69.5 

70 

77.3 

80 

167.4 

90 

"SatoiB." 
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January , . , 
February . . 
March  . . . . 

April 

May 

June 

July , 

August  . . . 
Sepwmber 
October. . , 
November. 
Dt-'ceinber 


6.20 
8. SO 
5.41 
3.86 
6.40 
6.84 
7.03 
7.97 
8.46 
8.17 


7.30 
3.50 
4.96 
9.11 

14.16 
7.22 

10.11 
9.00 


8.00 
3.97 
5.66 
4.95 


It  will  be  seen  that  the  computed  flow  in  the  stream  is  less 
thjin  the  equivalent  of  eight  inches  depth  of  water  on  the  water- 
shed for  every  month  but  February.  For  that  month  it  rises 
nlmiwt  to  ten  inches.  It  is  believed  timt  -ight  inches  is  a  suf- 
flrff-nlly  large  figure  to  assume  for   the  maximum  flow   in   the 
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sti-eam.  Tliis  bt-lu-f  is  founded  ou  tlio  followiug  considerations: 
The  flow  ie  coiuputed  on  the  maximum  t'amfall  at  Erie  or  Hum- 
phrey. If  compuled  for  February  on  tliat  at  Humphrey  it  would 
be  but  little  over  eight.  The  snowfiill  diirinj;  tlie  winter  months 
at  Humphrey  is  mueh  larger  than  on  the  Croton  watershed,  att 
•iliown  by  the  recoi-ds  of  the  last  two  years,  ijiven  in  the  reimrts 
or  ihe  *^tate  weather  seirice.  It  is  probable,  therefore,  tliat  tlie 
percentage  of  flow  in  the  stream  in  February,  near  Humphrey, 
is  lens  than  that  on  the  Croton  watershed  by  an  appreciable 
amount  in  ordinary  seasons.  This  would  reduce  the  espiniAte 
of  flow  in  stream  in  February.  The  estimate  of  flow  in 
Marcli  is  0.22  Inches,  Should  the  maximum  flow  in  February 
take  place,  the  probability  of  the  maximum  Jlarch  flow  followittit 
It  is  very  small  indeed,  but  even  if  it  did,  tlie  sum  of  the  flow 
for  the  two  months  is  sixteen  inches,  and  a  channel  large  eoou^ 
to  cai-ry  an  i-ight-inch  flow  in  one  month  would  cari^i'  a  sizteen- 
inch  flow  in  two  months  or  less.  Should  such  a  flood  occur  in 
February,  it  would  therefore  be  fully  discharged  before  April, 
and  would  uot  materifilly  interfere  with  the  cultivation  of  the 
fields.  As  befoi-e  stated,  the  probabUity  of  such  a  combination  of 
rireiuuBlHUces  is  very  sli^t,  and  it  is  not  likely  that  such  m 
overflow  will  orcur  once  in  twenty  years.  There  is,  so  far  a» 
the  records  for  twenty  years  can  show,  no  likelihood  that  such 
a  flood  will  occur  in  any  other  month  in  the  year.  Tlie  June 
flow  cimies  nearest  to  it,  but  this  is  the  eight-inch  flow,  and  the 
next  mouth  eithi-r  side  of  it  is  much  within  this  limit  of  capacity. 

The  celei'lion  of  eight  inches  depth  of  water  on  the  watershed 
as  the  capacity  of  the  outlet  channel  is  again  a  matter  of  jud^ 
ment  and  all  the  facts  are  given  so  that  ihe  propriety  of  the 
flgure  chosen  tuny  be  judged. 

Tlie  uKiximum  estimated  volume  to  be  dibcharged  by  the 
outlet  channel  amounts,  upon  the  above  «upi>osition,  to  aboQt 
l.!l0n  euhic  feet  a  second,  To  prevent  any  overflow  whatever, 
the  channel  must  be  computed  not  only  for  this  maximum  monthly 
Oow.  but  also  for  the  maximum  flow  likely  to  occur  in  a  few 
haul's  or  a  day  or  two.  It  is  much  more  difticult  to  compute* 
the  viilnnie  .>f  fl"\v   in  the  sti-eam  from  the  miiximuni   rainfall 
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in  twenty-four  hoars,  ttnn  it  is  to  compute  it  for  the  maxunam  i 
monthly  flow  as  the  data  ut  hand  are  not  snfltciently  detailed,  j 
I  hare  coniimfed  the  area  of  channel  therefore  for  the  maximum  j 
monthly  rainfnll  iind  hnve  shfiwn  lh&  condition  of  the  cluinnel  \ 
undvr  various  suppositions  as  to  the  amount  of  the  rainfall  reach-  j 
Ing  Ute  etreaJH  within  twenty-four  hours.  i 

If  a  velocity  of  four  feet  a  fiec<md  is  aasam>d.  the  an-a  nf  cross  I 
sccllim   n(?ce8sap>-   to  dlBi'liaige  l,i)(H)   cuhitr  feet,   will   Ite  oboat   j 
SOO  square  feet.    If  a  velocity  of  three  feet  a  second  is  assumed,  i 
ibp  nrea  necessary  will  be  alwut  GiO  square  feet.     Xa  exaiuina-   I 
lion  of  plate  III,  which  rfiowB  the  proposed  channel  in  plan,  will   I 
»liow  that  it  will  be  possible  to  obtain  a  depth  of  eight  feet  in 
'ht  channel   at   high   water.     It   will  "be   necessary,   therefore, 
nmler  the  supposition  of  a  velocity  of  four  feet  a  second,  to  give  * 
a  Iftji  width  to  the  channel  of  about  eighty  feet,  aitsuming  the  | 
iiile  (dopes   to   be   two   hori7x>ntal   to   one  vertical.     Under   the  ' 
wi'imd  supposition  of  a  velocity  of  three  feet  a  second,  it  will  be 
neoessiry  to  give  a  to]t  width  of  about  100  feet.    The  length  of  , 
the  channel  ia  about  1,500  feet,  from  the  present  obst  nurtion  to  j 
a  point  between  the  bridges  of  the  N.  Y.,  P.  and  O.  R.  R.  and  the  i 
B.  and  H.  W.  Division  of  the  N.  Y.,  L.  E  and  W.  R.  K.     The  entire 
Mi»Tatii>n  for  tlie  channel  100  feet  wide  would  be  28,000  cubic 
yaffa.     For  the  channel  100  feet  wide  the  total  excavation  will 
i^iibout  S5.500  cubic  yards,     A  part  of  the  excavation  hjis  already 
'•wn  made,  the  depth  Ijeing  about  four  and  one-half  feet,   the 
avtTage  width  al)ont  forty-five  feet  and  the  length  about  1,000 
feet.    Tliis   excavation   amounts   to   7,500    cubic   yards.     There 
reamlns  to  remove  from  the  eighty-foot  channel  20,500,  or  from 
the  100  foot  cIianuL-1  28,000  cubic  yards.     The  slope  of  the  bed  of 
iim  channel  will  be  practicably   inappreciable.    The  effect  of 
lie  stage  of  tlie  flood,  whetjier  rising  or  falling,  rapidly  or  slowly, 
'ipon  the  velocity  of  the  water  will  be  greats  than  that  of  the 
*jpe  of  the  bottom  of  the  channel.     The  surface  velocity  will    ■ 
undoubtedly  be  greater  than  five  feet  a  second,  at  times  when  the 
^Kd  is  rising  rapidly,  and  will  be  less  than  tliree  feet  when  the 
^Hter  Is  low.     Bank  protection  will  be  needed  at  the  entrance 
^B>  Ehe  new  channel  and  along  the  lower  side  of  the  oreek  below   j 
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very  slight,  although  the  capawty  of  the  channel  is  bat  7.35 
per  ttut  of  tlie  maximum  raiufall  ueaumed,  3.tii  inches  in  twaity- 
four  hours.  In  IJw?  winter  and  early  spring  the  ease  is  Bomewliiit 
different.  The  uiasimnm  rainfall  in  twentj-fcur  hours  is,  with 
one  exception,  less  than  half  that  in  sumnier,  but  sncJi  a  fall  may 
OtcuT  witJi  melliug  aiyws  ov  on  a  frozen  mirfjiw.  «o  liittt  tiie 
amount  of  water  to  be  carried  off  in  a  day  may  be  an  appre- 
ciable percentage  of  tile  amount  falling.  The  ehaneea  are  BtiU 
small  that  -the  whole  amount  falling  in  a  day  will  be  discharged 
in  twenty-four  hours  through  the  outlet,  but  anything  greater 
than  about  flfleon  per  cent  of  the  rainfall  will  be  beyond  the 
oapadly  of  the  channel.  With  the  exception  of  February 
the  maximum  monthly  rainfall  is  leas  than  eight  inches,  and  it 
will,  theivfore,  be  possible  to  discharge  fhe  flood,  with  that 
exception,  within  a  month.  It  would  be  possible  to  discharge 
the  umsiuinm  February  and  March  rainfalls,  if  they  occurrud 
together,  within  tlie  two  numtlis,  as  the  average  of  lue  two  monttiB 
is  eight  inches.  The  dunition  of  floods  wilt,  therefore,  seldom 
interfere  with  spring  -planting,  and  only  in  remote  contingendea 
will  a  destmclion  of  crops  after  they  are  in  the  ground  occur. 

The  above  discussion  assumes  that  the  watm-  gets  to  the  ontlet 
without  delay  from  obstructions  in  the  channels  above  the  outlet.. 

A  study  of  the  swamp  demonstrates  the  fact  that  the  water 
can  not  reach  the  outlet  without  undue  obstruction  to  its  flow 
by  the  aumoi'ons  bends  in  the  coui-se  of  the  creek  and  some  Itig 
jams  and  submerged  dams,  the  remains  of  former  jams.  To 
secure  the  full  benefit  of  the  work  done  on  the  outlet,  it  will  be 
necessary  to  do  a  largo  amount  of  work  on  the  upper  course  of 
the  creek.  The  enlargement  and  deepening  of  the  outlet  will 
reduce  the  lengtli  of  time  that  floods  will  last  on  the  area  of 
the  swamp,  ami  will  reclaim  n  narrow  strip  along  its  borders, 
but  the  level  of  high  water  will  be  but  little  reduced  on  account 
of  the  accumulation  of  water  from  the  fact  that  the  waters  of 
the  lower  ground  in  the  valley  will  not  get  out  of  the  swamp 
before  those  from  the  hills  arrive.  The  improvement  of  the 
cliannels  above  the  outlet  is,  therefore,  necessary.  The  channel 
of  the  creek  is  now  very  tortuous,  it  being  estimated  by  some  of 
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tLe   residents  who  have  exiinmied  the  inatU'r  that   the  stream 
(lows  from  twenty  to  twenty-flTe  miles  to^cover  distance  in  a_ 
Btrai^bt  line  of  five  miles.     This  tortuous  channel  is  obstructc 
in  Home  places.     The  removal  of  the  obsIrnctionB  would  i 
in  sinip  degree,  but  a  straightoning  of  the  channel  to  concentrai^ 
the  fall  in  a  sti^^t  cliannel  with  greater  average  declivi^  i 
accessary  to  increase  the  discbarge  aufllcieDtly  to  reclaim  i 
entirt!  swamp  area.     A  cljannel  from  the  sti-eam  at  a  point  al 
twrt  tiiiles  below  the  north  line  of  the  town  of  Conewango  1 
ucarly  straight  line  to  a  point  on  the  creek  nearly  a  mile  nort 
of  the  south  line  of  the  town,  would  be  about  three  miles  I 
and  would  cut  oJT  nearly  five  times  the  length  of  channel  in  1 
prt^ent  creek-bed.     An  approximate  location  of  such  a  chani 
is  indicated  on  the  map  of  the  swamp,  plate  11,  by  a  dotted  line; 
Th\it  straightened  channel  would  have  a  slope  of  three  to  four 
feet  a  mile,  the  present  average  slope  being  less  than  one  foot 
per  mile.     Tlie  average  slope  of  the  surface  of  the  swamp  is  a 
litlJe  over  two  feet  per  mile,  throughout  its  length.     When  the 
outlet  is  deepened  and  the  channel  is  siralghlened,  an  average 
dw^livity  for  the  whole  length  of  the  swamp  of  about  two  and  a  . 
qnarier  feel  per  mile  can  he  obtained.     To  secure  the  best  r 
throughout  the  swamp,  this  average  declivity  should  l>e  nniforn 
ill«tribnted  through  the  length  of  channel.     Tlits  would  1 
late  Home  deepening  and  straightening  of  the  channel  from  thel 
apper  end  of  the  channel  described  above  to  the  upper  end  of "" 
the   swamp.     A    very   material    improvement,   however,   can   be 
made   by  digging  the   three-mile   channel   to  the  average  alop^ 
niMitioned.     This  would  relieve  al  once  a  large  area,  and  would 
farorably   affect   Ihe  whole  swamp.    Tlie  nwdi'd  outlet  wonW 
thiiH  he  provided  and  private  i-uteiTfirise  would  take  care  of  the 
iippi'r  and  outer  portions  of  the  present  swurap. 

The  new  channel  proposed  woidd  receive  water  from  200  r 
al  (he  watershed  and  woold  be  called  upon  (o  discharge,  accord 
log  lo  the  data  given  above,   1,440  cubic  fi-et  a  second. 
dimensions  slioidd,  therefore,  be.  top  width  seventy  feet,  depth  of,'' 
water  ten  feet.    If  it  is  found  on  detailed  survey  that  it  is  Impot-  i 
■ible  to  gel  ten  feet  deplh  of  channel  the  breadth  most  be  incretiBed.  ] 
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to  iQiikt-  lip  tor  Ihe  Iobs  uf  depth.  Kuch  a  channel  will  carry  any 
flood  which  the  outlet  channel  will  carry.  The  limit  of  iia  capaplty 
will  not  be  passed  once  in  twenty  yi-ara,  A  reduction  in  the  rize 
of  the  cliannel  will  render  the  area  subject  to  moiN>  fi-equeot 
orerftows  in  pixiportion  to  the  amount  of  reduction.  .\lKyve  Uui 
upper  end  of  this  ohtuinel  the  Ktraightening  and  deepening  of  the 
present:  channel  will  usually  be  sufficient.  The  more  thoroa^ily 
the  worli  is  done,  tihe  more  nearly  the  average  declivity  of  slope  is 
apjBijached,  the  bettei'  the  effect  will  i>e.  Any  amount  of  money 
up  to  ♦■'10,000  or  so  can  be  spent  and  the  benefit  will  be  vwy  neorl; 
propoM.ioiiJil  to  the  iunonnt  expended.  The  mze  of  ciianntJ  uecfM- 
saiy  will  gradually  decreaee  from  tiie  dmiensione  given  iaeren^ 
feet  top  width  and  ten  feet  depth)  to  one  of  about  ttn!e~tMrd  tbe 
Bixe.  Mfsre  deflnite  figures  of  this  part  of  llhe  work  can  uot  be 
given  nilii  the  iafonuation  at  liand,  nor  are  they  necemary  an  A 
large  part  of  this  section  of  the  work  can  be  left,  to  the  indivldnals 
directly  interested. 

When  the  outlet  channel  is  constnicfed  it  will  be  necesearj  to 
make  some  provision  tor  Davis'  brook,  which  ha  s  caused  the  present 
condition  of  affiiirs  by  making  the  obelmiction  to  the  flow  of  the 
Conewango  creek.  Plate  III  sJiows  the  surroundings  of  the  swamp 
outlet  and  the  improvements  proposed.  It  also  shows  a  new  course 
(or  the  flow  of  Davis  brook  which  will  discharge  that  Htrenm 
into  the  week  some  distance  below  the  present  place  of  di»chiu-ge 
(uid  in  such  a  place  that  it  will  take  many  yea;w  to  ttU 
ap  the  approach  lo  the  orwk  with  gravel  and  cause  a  new  olwtrnc- 
tion  to  tlie  flow  of  the  waiter.  The  levels  given  on  the  map  show 
the  conditions  of  the  surface  of  the  ground  and  the  feasibility  of 
thp  proposed  change  in  the  coui-se  of  the  bro^A.  The  area  of  the 
wateiwheil  of  the  brook  is  about.  3,000  acres.  Tlie  dojieB  of  ground 
are  not  excestive.  tiie  ground  surface  being  rolling.  The  noil  m 
quite  gravelly  and  it  is  probable  that  the  iibaoi-ptlon  of  water 
during  rainfiiJlB  is  large.  An  assumption  that,  one-half  inch,  of 
water  fi-om  file  entire  wjiterehed  would  be  found  in  the  stream 
at  any  one  time  is  probably  excessive.  8uch  an  assumption  and 
the  further  st>Jeclion  of  tJie  prwent  average  declivity  of  the  channtd 
of  the  brook  for  the  declivity  of  the  new  channel  would  ntiniri?  a 
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I  of  abnnt  forty  feet  top  width  and  flv^  feet  dtpdu 
I  and  dedirin'  would  give  a  v«]oat^  of  about  tw*ive 
,  wbtdi  woold  be  very  larRe  far  ifae  da^  of  b 
b  be  «nooaiil««d  in  excaradn^  th*;  cfasnneL  It  is  tut  a 
r  n>  r^otv  ifae  vejocirr  of  the  water  macfa  bdow  I 
I  abore.  for  the  grarei  brought  down  bj  the  « 

s  be  deposited  at  the  entrance  K>  the  new  cfaaiuuj 
troold  tfaos  be  filled  np.  It  h.  therefon^  betli.T  to  prmwe 
^  Telocil7,  and  lalLe  meamnjB  to  jwottvi  the  ptirta  of  the 
|cqairiag  it  firun  wa*hm^  out,  by  noiDe  efTectiTe  bank  pto- 
\  the  expeme  of  excaratins:  the  channel  fur  Dayfat  bn«i)[ 
I  ytry  U^l,  a»  the  ftIo|ie  of  the  grrMind  akm^;  lite  prQp<iaed 
b  aodi  that  a  rerv  eronomical  IncntWi  of  the  cbiuine)  can  li« 
{'Hie  bank  pmteetiaa  win  probaUr  cost  a«  nrach  aa  the 


It  be  said  in  siuDinlnc  ap  tlul  it  i«  dednible  and  entirely' 

I  U  n>ake  the  hBf«n»vein<-nt  of  the  r-bnnoel  of  OonewnogO 

^dtvd,  and  to  protect  the  i»ew  channel  by  cbanf^tit!  the 

JDf  XHxin  brook.    ITte  draining  of  the  mranip  to,anT  desired 

la  onlj'  a  quesrinn  of  di>epening  the  outlet  and  iirraiKhten- 

fa^taiiijr  in  the  arerape  gradient  the  slope  of  the  chan- 

^^^■|r    itK  from    MPetioo   in   the    lower  portions,    thla 

^^^  to   wcvre   tike   faHeat   effect,    to    be   oarrled    the 

Jt^OftQi  of  the  Mwajop.    A  verr  material  benefit  can  be 

Id  without  carriiaff  the  woric  more  than  three  or  foor 

from  the  outlet,  learing  the  farther  proaecntion  of  the 

ladivldoa]  effort.    The  expenae  of  the  im|>roremeat 

be  exr(«rire.  and  will    be  more  than  repaid    br  the 

rafoati'ii   "f  the   UiDd<t  bent-Stcd.     The  expense   wilt 

JtMtilled  liT  lh>-  Inrream^  h>_-itltbriilne«cs  of  the  tvgion,  thos 

■bom  the  mjitevftlent  infloence  of  the  decajing  regeta- 

:i"a«  ^aporv  of  the  swamp. 

Respeetfallr  submitted. 

CHAS  r.  BROWX, 
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REPORT  ON  DIPHTHERIA  AT  MADISON. 

Ai.iiANY,  June  25,  1891.! 
Dr.  Lewib  Balcu,  Secretary  State  Board  of  HeaHh  : 

Sir.—  The  existenee  of  a  severe  epidemic,  r^arding  the  \ 
DUtiire  of  whii'li  local  phvsicians  differed,  was  reported  to  I 
StAte  Board  of  Health  on  the  twenlj-aocond  of  June  as  prevalt- 
lug  at  Madisou,  iu  Ihe  count.v  of  Madison,  and  at  jonr  request  I 
went  there  the  next  day  to  make  an  investigation. 

A  little  over  a  year  ago  I  went  to  Madinon  on  account  of  I 
Buccessive  occurrence  there  of  several  cases  of  diphtheria. 

Duiinj:  the  summer  following  tliere  was  a  subsidence  of  \ 
disease  and  Ihi-  place  was  comparatively  healthy  until  the  4 
break  of  e[)ideuiic  influenza  {la  KTippe)  In  the  latter  part  of  t 
winter.  Of  this  there  were  many  cases.  It  ia  reporti'd  by  I 
phyHiirinnfi  pnicticing  there  tliat  many  of  the  persons  aft 
by  it  liad  sore  throat,  and  that  it  wnB  very  c(»iimou  for  a  ] 
membrane  to  nppear  upon  the  throat.  Cases  of  this  sort  ' 
very  eouimou  in  April.  Not  all  of  them  appear  to  '. 
been  nssociaiiHl  with  or  attcudent  upon  influenza, 
emlly  the.*  were  mild  and  lasted  for  a  few  days  only.  That  1 
were  infectious  would  be  inferred  frma  the  occurrence  fif  nui 
(lUB  caseB  ill  the  same  or  neighboring  families.  They  were  i 
generally  regarded  as  diphtlieria  by  the  physiciuns.  partly  I 
fu  Mime  instances  children  exposed  did  not  take  sick, 
because  of  the  uniform  mildness  of  the  malady.  In  one  of  ( 
groups  of  cases,  however,  in  April,  there  occurred  i 
terminalt'd  fatally,  an  adult,  the  mother  of  several  chil 
Tlieite  children  were  scattered  and  no  also  was  the  fumiti 
the  boiisi-.     Tivo  of  tlit-se  children  wen'  taken  sick  in  .Tune,  i 
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^  died  a  few  days  befotx>  my  arrivaJ  after  tea  days'  illness, 
Ihe  also  baring  had  sore  throat.     Oue  ot  tliiae  I  «aw  and  found 
PiUp  aiid  apparently  well,   but  with  a   throat  still  reddened  and 
'  excoriated,  as  is  pommonly  seen  aft«r  diphtheria;  he  had  been 
L  111  but  a  short  time.     AboHl:  thi-  same  time  children  in  two  or 
L  three  other  families  were  taken  and  within  a  couple  of  days 
Ettiere  wei-e  three  deaths  amuuK  ihem.     I  l)elieve  that  all  of  the 
I  aick  children  had  attended  a  Katlierin^  in  one  of  the  churches.^ 
I  Concerning  the  diagnosis  of  these  cases  Uiere  was  difference  t 
I  <9inion  auiuug  the  ph^-mtciiitis.     On  account  of  this  and  hecaiv 
wet  the  constant  prevalence  of  eases  of  the  sort  I  have  referred  to, 
E&nd  the  existence  of  sevei-al  cases  of  sickness  at  this  time  the 
'  adWce  of  the  Slate  lloai-d  was  called  for. 

I  will  not  attempt  to  express  sn  opinion  regarding  the  uatare 
of  the  disease  in  those  cases  related  t()  me  as  liaving  existed  so 
extensively  since  April.     As  described  they  were  certainly  of  dbfl 
mnch   milder  sort   than  diphtheria   nsually   is.     Regarding  fool 
cases  Ihen  actually  sick  which  I  saw,  however,  in   Ihe  ' 
■without  going  into  detail  a^  to  the  Hymptome,  I  have  no  hesita-  ' 
tion  in  saying  they  were  cases  of  diphttieria, 

I  advised  the  local  board  of  health  that  they  require  a  report 
and  [juanintine  of  every  suspicious  case  of  sore  throat,  and  thi 
the  seclusion  of  all  sick   and  the  disinfection  afterward  of  1 
premises  be  very  strictly  enforced,  according  to  the  directions  gives  ' 
in  our  diphtheria  leaflet.     There  is  little  doubt  that  for  one  nr 
two  years  the  disease  has  been  occurring  in  different  parts  of  thli^ 
town,  and  ii  can  be  gotten  rid  of  only  by  more  careful  attentEoi 
that  has  been  given  to  this,  not  only  of  well-marked  but  also  t 
doubiful  cases. 

There  have  been  several  localities  of  late  where  the  local  ph] 
Hicians  have  disagreed  as  to  the  diagnosis  of  diphtheria, 
such  (';i8es  where  doubt  exists  the  benefit  of  it  should  be  given  tO'l 
tJiP  public  and  the  doubtful  ease  treated  as  if  it  were  an  undoubted  I 
ca-He  of  diphtheria.  As  we  have  heretofore  found,  a  failure  ill  4 
this  has  been  the  cause  of  spread  of  the  disease,  very  likely  hi  a  i 
fuluiiuant  way,  just  as  seems  to  have  1>een  the  case  here,  and  tha  » 

layi.  as 
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occurrence  of  several  deaths.     A  mild  case  of  diphtlieria  is  I 
dan^rons  tluin  a  severe  one  bec-aase  it  may  go  undetected  intl 
public  gathering,  by  wbicli  means,  or  by  tlie  exposure  of  a  nui 
of  children  to  an  infected  piece  of  clothing,  or  ntensil  or  toy  i 
school  or  other  assembly  the  disease  is  simultaneously  coBtm 
by  numbers  at  once. 

The  steady  diminution  in   the  death  rate  from  diphthei 
this  State  since  it  ha^  been  regarded  as  a  contagious  disease  | 
treated' accordingly,  is  undoubtedly  due  to  our  more  recent  enll 
eoment  regarding  it  and  the  care  used  in  pursuance  of  our  pre 
knowledge.     Diphtheria  is  prevalent  in  this  town  of  Madison,  | 
It  ia  not  because  of  the  existence  of  any  specially  bad  ( 
conditions,  which  have  been  looked  for  by  the  people  thei-e,  ; 
into  several  of  which  suspected  places  I  made  search  wiU 
finding  Jiuy  which  had  a  material  bearing  on  this  epidemic,  % 
because  there  has  not  been  enough  strictness  in  seclusion  ot  I 
sick  from  the  well  and  the  destruction  of  the  generated  gen 
the  disease. 

Respectfully, 

P.  6.  GVB.TI 


Statk  Boakd  ok  Ukaliii  ok  Nkw  YorKj 
Albany,  JJeceinber  9,  lS9l. 

To    Dr.  Lkwis   liaLcH,  .SeiTftari/  <>f  the  State   Board  of  Ila^ 
A/fiatiy,  A'.   1*.  .■ 
Sir. —  Regarding  the  case  of  »*u«i>eoted  eniallpox  at  (Jenerj 
would  report:     Tlie  siibjects  Bai-ber  by  name,  about  35  ye« 
age,  an  undertalier,  went  November  seventeenth  to  bury  a  c 
dying  of  ^-ariola  in  the  adjoining  town  of  Beneca,  where  the  difl 
hjld  developed  in  one  family,  having  been  brought,  to  it  bjr 
emigrant,  from  a   German  steamer,     Sunday.   November  twei 
ninth,  he  was  taken  with  a  little  malaise,  had  chilly  feelings  | 
Bome  muscular  pain  iind   thought  he  liad  taken  cold;  this  i 
tinned  for  two  days.     He  had  acne  on  his  face  and  back.  bu(^ 
Wednesday  he  had  more  of  eruption  than  usual,  and  on  Thun 
confiiilte<l  Div  Deiauey  for  it.  whose  BUtjpicions  wei-e  aroused^ 
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J  pecnliarrtiee  of  one  or  two  of  the  lesions  and  refenvd  him  to 
:.  Covert,  Ihe  health  officM-,  and  it  was  decided  best  to  plaee  him> 
In  quarantine.  I  saw  lihii  on  Monday,  December  seventh.  He  had 
mingled  with  a  moderate  amount  of  at^ne  papules,  t=wo  or  thir.'O 
lesions,  differing  from  thuee  of  acne  in  the  various  sta-^vs  in  wtucti; 
it  presents.  One  at  trhe  outer  angle  of  the  eye,  and  one  or  two  on. 
the  lip,  and  a  few  o1;h«8  on  the  body  and  lower  limbs,  leas  than 
dozen  in  all.  wctc  papillae  with  hard  edges  covered  with  cms 
dark  and  depressed  in  tiie  center  and  presenting  the  appearance 
of  the  lesions  seen  in  aborte<l  variola.  Thei'e  were  no  constita- 
tional  symptoms.  He  had  been  vaecinated  in  childhood-  While 
an  exceedingly  mild  esprwKion  of  the  dinease,  I  would  report 
ttie  case  as  one  of  varioloid  and  recommend  the  usual  precau- 
tjonn  taken  in  caaes  of  umallpox.  On  account  of  thift  ease  and  the 
proximity  of  the  disease  in  the  adjoining  town,  there  should  h«, 
general  vaccination  of  ail  susceptible  pereons  in  this  village,  a 
ppecaniion  which  should  be  taken  in  all  the  Burmunding  towns, 
although,  with  the  exception  of  this  case,  and  tha.t  of  ont-  attending' 
physician,  the  (Jieeaee  hae  thus  far  been  restricted  to  a  single  family 
in  Chi-  town  of  Seneca. 
^^H  Respectfully , 

^H  F.  C.  CURTIS. 

F 


'CRT  ON  TYPnori)  FE\T;B  in  the  HVTtACrSE  STATE! 
INSTirrTE  FOR  FEEBLE  MINDED  CHILDREN. 


Lewis  Balch,  M,  D.,  Senretary  of  the  State  Board  of  Health: 

sir. —  About  the  middle  of  July  a  case  of  typhoid  fever  dev«J-l 
o(>ed  iu  the  Syracuse  Stati>  Institution  for  Feeble-minded  niildren.! 
Aliout  the  same  time  anotdit?  of  the  iimiatcf  was  taken  wlthJ 
Inllaiiimaton'  riheumatfem,  and  hisKiekni'ss  ran  on  into  a  rontinuedl 
Ifvi'v.  which  may  or  nmy  not  have  been  typhoid,  ending  futally.j 
.\lKiiit  the  end  of  the  first  week  in  August  other  cuse*"  di'velope^l 
irul  for  aeverol  (lays  there  wei-e  almnttt  daily  new  cases  f< 
I'-riod  of  two  weeks,  ten  cases  in  all  occurring  from  tJie  com*  4 
■nl  rip  to  August  twenty  fifth.     Of  thi-s.-  iw.i  wei-e  fatAL  I 
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The  pvmptoniii  pre»ent<Kl  were  sutticiendy  rviiii.'il  to  render  the 
dia^Tiotdii  certain. 

A  i-eport  of  tliese  cases  was  made  by  the  snperintendent,  Dr,  Ji 
C  Carson,  to  Dr.  Florence  O,  Donoliue,  of  S^inuciise.  one  of  IfaC 
niPiiihiTP  of  Uie  State  Bonrd  of  Hfalth,  who  i-eque»t*d  that  tO: 
exftmination  bo  made  by  this  Boai-d,  aud  the  wuiie  day  in  his  oara- 
pauy  I  wpnt  to  the  institiition  for  that  pMppow. 

This  State  instltiitioii  has  been  in  existeaiw)  between  thirty  aaS> 
forty  years.  It  consists  of  eM^vernl  well-built  brick  stnictara^^ 
occupying  an  elevated  and  spa^iou»  site  out  from  the  more  thicUy 
biiilt-np  part  of  the  city,  affording  accommodation  for  700  feeUe- 
niindwl  and  idiotic  cMldren;  during  tlie  summer  the  number  it 
diminished  to  400.  Some  of  thow?  edifices  tlMf  from  the  e«t|j^ 
exiKljence.of  the  institution,  others  have  been  Imilt  for  but  ft  f4uMCi 
time,  but  all  have  modem  appliances  for  Iteatinj;.  ventilation  tati, 

An  inspection  showed  Ihe  drains  and  water  pipes,  so  fnr  M 
cmild  be  seen,  to  be  after  appmved  nioderu  plana  and  apparendj 
lu  perfect  condition,  aithou^rh  to  make  certain  of  Huh  a  })epper- 
mint  test  of  tliem  shoidd  lie  made.  The  cellars  and  bsi^-mentv 
wi?re  found  dry  and  clean.  The  donnitories  are  mpabie  of  satis- 
factory ventilation,  althongh  some  of  tJiem  are  too  ci-owded  if  9I)., 
the  iM'ds  are  occnpied.  It  may  be  safely  miA  that  tlie  siuiltD^  ' 
<:(mditiou  is  goQd.  '  ■ 

The  milk  so^iply  of  the  inefitntSon  is  chielly  from  a  farm  cotf 
nected  with  it.  So  far  as  could  be  learned  by  inquirj'  llii*»  hUW. 
and  the  people  who  have  to  do  with  1hi;  work  upon  it,  inclutttBg 
the  handling  of  the  millt,  are  free  from  any  siiKpicion  of  tho  extet 
ence  of  typhoid  fever.  Two  cfuis  of  milk  daily  have  been  i-eoeivMl  I 
from  .1  uiilk  association,  which  furnishes  milk  in  conoideratltfe 
atnoimt  to  the  city.  Oonceming  this  a  further  inquiry  than  1^ 
were  tlieJi  able  to  make-  ought  to  Ite  made  as  to  there  being  soij 
posBible  chance  for  infection  of  this  milk.  There  was  no  knoi^-^ 
■e<^<-"  of  the  pr('Va,Ienc«  of  the  disease  in  the  city  among  their  otllCi* 
custnniere,  but  It  is  possible  that  these  two  <raseK  may  have  conw 
from  a  separate  source  from  the  nest  distributed  by  thiw  assodftr 
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Ition.    However,  this  poesible  source  of  infection  wa»  cut  off  wavi  , 

litimB  before  our  visit  by  the  etoppftge  of  tim  mill;  BiJi>]>ly. 

Of  the  tJiree  moet  common  sources  for  the  ppevaleuce  of  typbftifl 

Klever,  sewer  air,  infeclfd  millc  and  infected  diioliing  water,  the 
latter  only  remaiuB  for  investigation.     The  water  of  this  instittl- 
tion  is  distimt  from  that  of  the  general  city  supply  being  ou^too 
elevated  a  site  to  Imve  it  distributed  Ihi-ough  the  upper  Hours 
of  the  buildinys;  it  is  shared  alike  by  a  smaller  institution,  thi 
Shelter  for  Women,   having  about  fifty  inmates,   in  which  fivoi 
cases  of  probublu  typhoid  fever  have  more  recimtly  developi 
It  conies  from  a  reservoir  on  Onondaga  Hill,  a  considerable  elera-J 
tion  four  miles  distant.    This  we  found  to  consist  of  an  accumu-l 
latiuu  of  a  cousidarable  quantity  of  stored  water  held  in  a  cirrs 
L'UJOiKrribed  and  abrupt  depression  by  a  dam  at  ihe  lower  end  < 
n  deep  rapine  less  than  lUO  yards  in  width  and  300  or  400  yardiU 
in  length.     In  all  directions  but  one  the  land  slopes  very  abruptly 
away  from  it;  along  one  side  it  extends  back  nearly  level  and  thei-e  .' 
enterB  it  at  this  side  a  nan-ow  branch  ravine  densely  grown  up   | 
with  brush  and  containing  no  water.     There  is  no  source  of  sat> 
fine  >^iipply   u.t   the   rcscrvou-  fxcopt  what  may   flow   down   this  4 
raviue  and  tliis  occurs  only  for  a  \ery  short  time  after  heavy  rain 
in  the  summer  and  from  the  melting  of  the  lai'ge  quantity  < 
Huow  which  fills  it  in  the  winter.    No  constant  stream  of  on/^ 
sort  enters  the  reservoir.     The  ravine  extends  back  about  half    ' 
a  mile  and  on  either  aide  of  it  is  farm  land,  mostly  meadow. 
Tliere  are  two  dwellings  located   in  proximity   to    this   nnnne. 
Information   which   we  considered   satisfactory   dprived   from  a 
neighbor,  who  seemed  to  bo  well-informed,  was  to  the  effect  that 
there  had  been  no  sickness  in  these  families  during  the  summer;  1 
It  wuuld  be  well  if  a  more  careful  inquiry  was  made  regardiugj 
this  than  we  could  then  make  on  account  of  the  lateness  of  tbel 

Ljioiir,  for  it  is  of  great  importance  to  discover  any  possible  source 

mut  contamination  of  this  reservoir. 

The  fact  that  in  two  institutions  having  no  other  relation  to  j 
ich  other  tlian  a  common  water  supply  used  by  them  exda^V 
trely  there  should  simultaneously  appear  an  outbrejik  of  typhoid  | 
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ferer,  iiiak^-s  it  nwessai^  iliat  ever.v  possible  source  of  coatanitna- 
tion  of  tills  water  sliould  be  looked  for.  A  chemical  and  bioluji^- 
cbJ  test  is  to  be  mtide  to  detenuine,  so  far  as  it  may,  its  jiuri^. 
Tbia  will  bo  of  seooudiiry  imitortance  since  the  poison  of  typhitUl 
tevet  iloes  nut  onginaie  in  filth  or  decomposing  suListnuces,  afld 
it  will  be  ueci?fi8ar,v  to  establish  the  fact  that  typhoid  g»m 
from  a  pre-existing  tase  of  the  disenee  have  iictually  foimil  their 
way  into  the  water,  to  prove  comlusively  that  the  ouibreaic 
ia  traceable  to  this  soui-ce.  But  the  analysis  may  show  tke 
probability  of  this  by  the  charauter  of  any  ijosaiblc  puliation 
foond,  and  bmdes  decomposing  matters  furnish  favoiiible  con- 
ditions for  the  germination  and  spread  of  tliese  getiuM. 

I  have  to  repoi-t  then  regarding  the  three  commonest  sourcM 
of  iufecliou  that  neither  was  detenuined  by  oup  inspection,  go 
far  as  it  wvnl,  to  t)e  at  fault.     Further  investigation  should  be 
uiadt*  —  regarding   tbe    plumbing,    whether   it   iis   able    to    Htawf' 
a   test   with   peppermint:   regarding    the   uiilk   supply,   whetlter 
from  any  of  its  sources  there  was  a  possible  chance  that  BOnM 
one  handling  it  had  to  do  with  a  case  of  t.i'pboid  fever;  n.'ganliilg 
the  water  supply,  as  to  its  purity  and  possible  contaminadoD 
with  the  special  germs  of  tj'pbold  fever,  as  already  suggested 
This  is  being  done.    ^  far  as  we  carried  the  investigurlcoL  it 
did  not  appear  that  the  outbreak  could  be  attributed  to  or  luallt'i 
tuiued  by  either  of  Ihtwe.     As  then^  were  no  new  mses  for  tf  * 
little  time  prior  to  our  visit  the  outbreak  may  have  come  to  otS'' 
cDd,  having  been  set  up  by  the  importation  of  iJte  disease  M^' 
first  from  some  remote  source  and  maintained  perliaps  by  Ibt 
local  infection  of  the  later  series  of  ctisee  from  the  earlier.     Oor 
inspection  is  to  be  further  continued  in  the  directions  indicated   • 
and  special  care  is  to  be  taken  that  all  i>08sibility  of  iiiiiintAlfr 
ing  a  recurrence  of  the  disease  upon   the  premises  tiiniugh  OK 
medium   of    existing   cases    be   removed   by    thorough    ilestnie- 
tion  of  all  typhoid  fever  poison  givou  off  in  the  excreta  of  the  Mkf 
which  can  not  ever  be  attended  to  with  loo  great  carefulneBft,.^ ' 
Eespectfully, 

F.  C.  CURTia 


Statb  Boabd  of  Hbaxth. 


REPORT  ON  Dlf'HTIIERLV  AT  WHITEHALL. 

Albakv,  September  30,  1891 
Dr.  Lewis  Balcb,  SecTettir;/  of  t}w  State  Boctrd  of  HmUh. 

Sir.^l»ipluUi-nii  liiis  Ih'cu  pi-evnlcnr  at  Wliitehnll  since  January, 
1890.  I'rifir  m  thHt  lime  llicre  linil  liet'u  liltlc  or  none  of  it 
alnce  1874.  The-  first  cawf  was  that  iif  a  child  brou(,'hl,  it  \^  »ai<3, 
fruni  a  distant  locality  wliere  (li|)lithcria  existed  and  wliere  it  was 
probably  rriiilrai.-tc'd.  Kume  wt^ks  Inter  two  rliildi-en  were  t^tken 
wiUi  it  in  a  fajuily  a  mile  distant,  and  having  no  eoutact  with 
Ihe  first  case.  Succeeding  cases,  one  or  more  at  once,  occurr^ 
at  intfirvals  of  a  few  weelts  through  the  year,  twenty-five  or 
thirty  in  all,  of  which  ten  were  fatal.  There  was  then  a  diort 
interval  of  siibeidence,  bni  it  i-eapiieared  in  March  of  this  year, 
and  the  place  has  not  8in<;e  been  free  from  it,  new  caaes  occurring 
at  varying  intL-rvala,  and  it  is  thought  that  up  to  this  time  there 
iuive  been  not  lw«  than  nvenly-fl\-e  or  Uiirty  ca«es.  whicli  woilld 
appear  to  be  a  moderate  estinmte  as  during  the  year  there  have 
been  thirteen  deaths.  Up  to  the  present  time  twenty-thi-ee  di-aths 
have  occuired.  There  have  been  nine  deatiis  witluu  ttie  la«t 
I'vo  iiiKtuh)-,  and  there  are  now  seven  ^icJc  witit  i>i.hth>-iia.  EmuI 
repui-t  of  tlie  ntimlier  of  cases  can  not  l)e  made  since  some  of  the 
physicians  have  not  made  regular  reports..  They  iiave  occorred 
iu  111!  pnrtH  of  Ihe  village,  no  circutnseiibed  portion  of  which  ha« 
been  ((pcciiiliy  affected.     It  has  been  limited  to  young  children 

Ialiuotil  entirely. 
An  epidenuc  pre»eutang  tlieue  phenomena,  vix.:  Arising  after  a 
long  period  of  immunity,  originating  from  an  imported  cni<e, 
existing  uontinuoui^ly  witli  but  short  pei'iode  of  intermisfiiou,  ditt- 
tribuited  Uii-oughoui  ilie  locality  witiiout  local  discriminatioii, 
leaved  little  i-oom  for  doubt  tJiitt  the  cuuse  for  jtn  p^'i-pctuatiou 
OODMKte  in  transuiMrioo  from  one  case  to  another.  I  found,  visit- 
ing the  place  yesterday,  a.  number  of  untuuiitai'y  coudiCionM.  The 
aoU  is  uniformly  clay,  and  the  level  of  ground  water  over  most  of 
the  villa^  site,  in  tbe  interspace  between  abrupt  hills,  in  not  far 
below  the  surface  Tlie  cellam  are  damp.  There  we  numeroiia 
Miiall  poudu  a  few  ixmIb  in  extent  filled  with  water  pretty  ison- 
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fltantly  iind  some  of  tliem  having  no  visible  nutlet  into  most  of 
which  house-drains  empty,  making  <^n  cesHpooIs  of  liieTu,  not  fur 
from  dwellings.  Tliei-e  are  no  sewere  and  lacking  them  sonie  hoUNe 
drains  «upty  into  ditchen  along  ihe  nidee  of  the  strceta.  The  vil- 
,laige  lias  an  abiindant  wjiter  fflipply,  and  no  jHxtvision  being  made 
for  discharge  of  waste,  the  saturation  of  the  soil  i»  of  nvcessitj 
mndc-  jfTcatier,  There  is  decided  need  for  some  i^ystem  of  seweiim^ 
by  wMch  this  surplusage  uf  water  brought  in  fi-om  wiUiout  could 
find  an  outlet  ae  well  as  to  gtt  rid  of  the  tiltliy  ponds  and  ditvhe% 
*ut  tihe  epidranic  was  not  set  up  by  these  bad  conditions  nor  to  aof 
notable  degree  maintained  by  them,  though  they  would  no  doattt 
furnish  a  good  soil  for  the  gi-owth  and  prolonged  perpotoaCkn 
of  tJxe  difit^ose  germs  of  diphtheria  if  tikey  should  become  implanted 
in  any  of  them. 

The  ei>idemic  has  been  kfpl  up  by  Uie  infection  of  one  from  a 
pre*si»Iing  ca»e,  whli-h  1  would  report,  not  as  having  actiaiil]j 
l3W)ed  It  in  each  case  but  becau»<e  irf  the  ^neral  fact  (hat  ttue 
disease  we  know  generally  spreads  iu  tliis  way.  What  is  neceaeaij 
to  caone  its  suspension  is  Uxe  enforcement  of  secln^on  of  the  tAtdE 
and  deHtioiction  of  all  the  genns  geutrated  by  tbetn.  Tliis  has  not 
been  done  with  sniKcient  care  because  the  board  of  hiiilth  liqs 
not  secured  full  reiwrts  of  owes  fiviu  physicians  ami  becaiwe  the 
management  of  quarantine  and  disinfection  has  been  lefn  lorgd/ 
to  the  rat'dical  attendants.  Kvery  case  should  be  reported  traiiif 
and  theolUcd^  of  the  board  should  themselves  insure  a  (iiiarantine 
and  see  tw  the  subse<|uent  disinfection  and  purification  of  the 
premises  as  detailed  in  our  diphtheria  leaflet.  Until  tliis  is  done 
it  IB  needless  to  look  for  and  remove  other  possibly  conti-ibutoij 
canses  for  the  existence  of  thuj  epidemic,  desirable  as  it.  is  os* 
tuinly  is  that  this  should  be  done.  1  advised  the  booi^  of  t 
to  tJiis  effwt  and  further  detailed  the  stiite  of  the  case  as  1 1 
outlined  to  an  assemblage  of  citizens  for  the  opportiunitiy  I 
which  I  was  indebted  to  Bon.  Thonia«  A.  Liilie,  a  former  ] 
dent:  of  the  village  board  of  health,  who  has  interested  I 
the  uiatiter. 

Bffipectftally 

F.  C.  CUWE 


State  Board  of  Health. 


REI'OBT  OX  DIPHTHERIA  AT  C^VSSADAQA 

Albany,  N.  Y.,  Auffust  2u,  1891. 
Lewis  Bauhi,  M.  D.,  Secretary  of  the  StaU  Board  of  Ile^ilth : 

Sir. —  The  history  of  diphtheria  at  Casaadaga,  in  Chautauqua 
oounty,  is  aB  follows: 

Kight  years  ago  there  was  an  extenBive  epidemic  of  the  dfseaiie, 
fifty  or  more  eases  occurring  within  a  radius  of  a  few  mileB  from 
l.he  center  of  the  riUage,  a  number  of  which  were  fatal.  Blncc 
that  time  cases  have  oceaaionally  occurred,  generally  in  ihe 
Bpriug  and  fali  of  each  year,  in  the  ^dllage,  and  as  wdl,  also,  in 
the  suiToUDding  country.  The  present  ontbrenk.  of  the  summer  of 
lSi)l,  begun  about  the  middle  of  June,  and  six  cMldren  were 
tiiken  with  diphtheria,  in  four  different  families,  witliin  the  course' 
^gf  .tJie  succeeding  six  weeks.  On  account  of  these  and  the  earllw 
I  a  petition  was  sent  to  this  board  for  an  invtetlgation,  in 
wer  to  wliich  I  went  there  August  nineteenth.  1  found  tbd 
^  casee  all  convalescent  op  recovered.  There  was  no  doubt  of 
r  having  had  diphtheria.  They  were  all  children.  No  schooLs 
,  been  in  session,  except  Bunday  schools,  for  two  months,  It 
;  the  time  of  summer  vacation.  None  of  the  houses  where 
i  wa«  sickness  had  a  bad  sanitary  iiistory,  and  they  were  not 
mselves  found  in  bad  sanitary  condition.  They  were  most  of 
1  in  rather  close  proximity  to  each  other, 
lie  village  has  a  population  of  about  500,  scattered  along  Lh* 
bniection  of  two  highways.  It  lies  at  the  lower  end  of  a  chaJn 
wo  or  tliree  small  lakelets,  tiie  outlet  to  wliich  here  posses 
hwartl  as  a  small  and  very  sluggish  stream,  the  current  of 
Ich  lis  iuijietled  by  a  growth  of  aquatic  plants,  and  the  baalCH 
I  so  flat  that  the  water  spreads  over  much  surface,  and  it  i* 
i  by  a  wide  margin  of  swauipy  ground  densely  grown  over 
tall  praHses  and  small  slirubs.  This  condition  exists  for 
i  mBes,  1  think,  Itclow  the  village  highway,  which  it  crosses 
Jit  angles  and  siion  leaves.  Much  of  Ihe  mai-gins  of  th" 
!  InkoB  is  also  marshy.  The  bed  of  the  stream  is  covered 
I  vegetable  mit,  and  the  saturated  edges  of  it  are,  much  of  the 
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waj.  ooxing  nitid.  The  only  source  of  pollution  with  animul 
organic  matter  is  the  wash  from  a  cheeee  factory  located  near  it; 
this  hns  a  drain  carried  to  the  little  stream  for  the  removal  of  its 
waste.  At  the  time  I  was  there  this  factory  was  making  batter 
exclusively,  the  cream  only  being  ns^  for  this  purpose,  and  the 
skimmed  milk,  which  was  emptied  into  vats  outside  the  buUditijj, 
was  all  of  it  carried  away  by  the  farmers.  Consequently,  nothing 
parsed  into  the  drain  but  the  ■wash  water  used  in  cleansing  the 
milk  cans  and  utensils,  which  contained  only  a  little  milk.  Wben 
cheese  is  made,  howevOT,  a  large  amount  of  wh^  passes  off 
through  the  drain  and  a  good  deal  more  waste  matter  thus  pasaea 
into  the  stream,  as  I  was  told. 

I  speak  in  detail  regarding  the  stream  becanae  of  a  pc^nlftr 
impression  among  tiie  people  of  the  locality  that  it  is  in  some 
degree  the  source  of  the  repeated  outbrwik  of  diphtheria  amoog 
tliem.  There  was  alsw  uo  olher  suspected  source  of  evil  nor  other 
jmblic  insanitary  condition  there.  There  is  a  large  camp-groond 
on  the  lake,  a  mile  dist^int,  where  for  a  few  weeks  in  summer 
5,000  jteoplp  gather,  and  some  of  their  sewage  goes  into  the  lak«a, 
but  this  is  too  remote  to  affect  Oassadaga,  whaitevcr  it  may  eflecfe 
at  the  camp  frroiind  itself. 

ft  api»ears  to  mi>  that  it  is  now  completely  established  liist 
diphlheria  never  arises  nor  exists  independently  of  a  pre-oxistiiig 
case.  The  disease  germs  can  develop  in  no  otlier  way.  We  also 
know  that  they  may  live  many  months  or  for  an  indefinite  period, 
either  in  a  dormant  state  or,  imder  conditions  favoring  their 
gennination  and  growth,  by  constiint  renewal  of  successive  gene- 
rations.    No  genus  appca.r  to  be  mere  tenacious  of  life. 

When  a  locality  is  subject  to  diphtheria  as  a  prolonged  epidemfa 
two  questJonB  in  accordance  with  these  fimdamental  faota  sriw; 
.\re  the  casw  of  sickness  kept  strictly  secluded  and  the  dlnninn 
genua  developed  by  them  carefully  destroyed;  and  is  there  any 
dark,  damp,  ill-ventilated  spot  which  may  have  beeonio  infected 
and  a  culture  bed  for  their  indefinitely  prolonged  perpetuation. 
Aside  from  the  chance  importation  from  without  of  diseMM 
germs,  to  which,  of  course,  every  locality  is  liable  there  is  no  need 
t«  look  beyond  these  for  the  cause  of  the  epidemic. 
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In  the  prwient  case  tbe  Blnggii^i  outlet  to  the  lake  is  the  c 
P  public  insanitary  ooiiiiitioii.  'Xluit  it  could  cause  diphtheria.  1 
develop  de  novo  is  certainly  hiipoaeible;  but  wlietlier  it  ftmiisheB 
a  HUitablo  soil  for  the  continuoiis  generation  of  its  diseflae  germa 
it  poeeibly  worthy  of  consideration.  Tlie  ideal  place  for  this  is  an 
inclorad  sewer  or  a  damp,  filthy,  imventilated  cellar,  TheBS 
genns  seem  to  thi-lve  best  in  the  presence  of  decomposing  animal 
organic  matter,  and  I  do  not  know  that  they  ever  maintaJn  an 
existence  in  aji  open  stream  or  its  banks,  however  oozing  aoid 
I  satnra'ted,  unless  nitrogenous  auinial  mutter  is  present. 

I  should  say,  therefore,  that  apart,  from  the  jwllution  of  this 

sti'eum  wilh  sewage  matter  thfl,t  it  would  have  notiiing  to  do  with 

the  prolonged  existence  of  diphtheria  there.     It  should  be  cleaired 

oat  and  the  cuiTent  run  in  a  more  narrow  and  direct  channel ;  the 

dminage  from  Ihe  cheese  factory  referred  to  should  also  be  kept 

L  ou'l  of  it.    Both  of  these  things  ought  to  he  done.    But  the  bear- 

I  dug  of  the  stream  upon  the  prevalence  of  diphtheiria  eeenu  to  me 

;  remote, 

Tt  remains,  therefore,  to  enforce  more  stringently  tte  secluBlon 
of  the  sick,  and  the  disinfection  of  the  premises.     I  believe  that 
,  if  the  regulations  of  thin  boai-d  are  strictly  carried  out  that  this 
P  looolitj  will  be  freed  from  the  iteriodic  reirurrence  of  diphtheria. 
Verj-    respectfully, 

F.  0.  CUETI8. 


Typhoid  Fever  at  Auburn. 


A  petition  to  the  Governor  regarding  the  appearance  of 
typhoid  fever  in  Auburn  and  the  reason  thereof,  and  requesting: 
hia  action  was  referred,  by  him  to  the  State  Board  of  Health  for 
investigation  and  report.  In  accordance  therewith  investigation 
Vaa  made,  a  recommendation  of  action  looking  towards  temporaiy 
relief  was  made,  and  the  following  report  regarding  the  Inrestt- 
gation  and  the  reeponsibility  for  future  action  was  made  to  the 
Governor. 


To  His  Excellency  David  B.  Hill,  Gmernor  of  the  State  ^ 
JVew    York  : 

The  undersigned,  comprising  the  board  of  health  of  the  city  of 
Auburn,  N,  Y.,  hereby  make  complaint  to  Yunr  Excellency  o(  a 
nuisance,  the  cause  and  effect  of  which  is  as  follows: 

The  city  of  Auburn  derives  its  water  supply  from  the  Owaseo 
lake,  which  lies  about  two  miles  south  of  ihe  city,  from  which 
there  flows  through  the  center  of  the  city  of  Auburn  a  stream  of 
water  known  aa  the  Owaaco  outlet,  into  which  the  entire  sewerai^ 
of  said  city  is  deposited. 

Some  years  ago,  the  State  of  New  York  huill  a  dam  near  the 
southern  limits  of  said  city  jind  near  the  pump-house  of  tiie 
Auburn  Water  Works  Compauy,  which  coiup,iny  furnishes  nearly 
all  the  potable  water  used  by  the  inhabitants  of  said  city.  And, 
as  we  are  informed  and  believe,  said  company  has  the  ciiarge 
asd^  control  of  said  dam  and  during  the  suouuer  monllLs,  wheo 
the  water  in  the  lake  is  low,  permits  the  water  from  the  lake 
to  flow  down  said  outlet  only  at  its  pleasure. 

At  the  present  time  and  for  several  wi^ks  Uist  past,  tha 
water  in  the  lake  is,  and  has  been  very  low  and  does  not  eouw 
within  several  feet  of  the  top  of  said  dam,  so  that  the  only  way 
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'  water  can  flow  down  said  outlet  ia   to  raise  the  gates  .1 
1  dam  and  permit  it  to  run  llirough,  which  the  water  wort 
'  oompan;  neglects  und  refuses  to  do. 

By  reaaon  of  the  water  in  said  lake  being  held  back  aa  afore- 
said, very  little  water  flows  down  the  outlet  and  tlirough.  Hlb 
city,  so  that  the  sewerage  discharged  and  deposited  by  the  maqy 
sewers  in  said  city  into  said  outlet  is  not  carried  off  hut  is  Irft 
exposed  to  the  action  of  the  air  and  eun  in  the  very  center  of 
the  city,  forming  large  ponds  of  decaying  animal  and  vegetable 
mutter  and  covering  the  hanks  of  said  sti'eam  along  its  entire 
length,  within  the  limits  of  the  city,  with  sewerage  from  which 
noxious,  foul,  offensive  and  deadly  gases  and  odors  arise,  con- 
taminating the  air  and  breeding  disease  and  dtrath,  endangerinj 
the  lives  and  health  of  the  people  living  along  the  banks  and  t 
the  vicinity  of  said  outlet. 

We  urge  upon  Your  Excellency  to  act  promptly  in  this  matter,^ 
as  the  lives  of  many  people  may  be  endangered  by  delay;  and  tbftt,  j 
in  purenance  of  the  power  vested  in  yon  by  virtue  of  the  Laws  of 
1880  (chapter  322,  §  8),  as  amended  by  the  Laws  of  1882  (chapter  ' 
.S08),  yon  direct  and  require  the  State  Board  of  Health  to  immfr 
diately  examine  into  the  nuisance  complained  of  as  aforesaid. 
BespectfoUy  eubmitted. 

DAVm  WADSWORTH,  Jr., 

Mat/or. 
FRANK  J.  8TDPP. 
WSI.  B.  HEARTWELL,  M.  D. 
GEO.  H.  HAILES. 
M.  S.  GUYKENDALL. 


To  Hon.  Davin  Wadswort 
Sir, —  The   Governor,   ot 


Ai-BAXv,  September  11,  1891. 
.Ii\.  Ma'jor,  CiUjof  Aubi,rn.,N.  Jl^J 
the   third   instant,   referred   to   ■ 
X>«|iBrt3nent  the  petition  dgned  by  yourself  and  others  in  rrfffl 
euee  tO'the  nuisance  caused  by  the  holding  back  of  the  water  a 
Owasco  lake  from  the  outlet  by  the  action  of  the  Aobum  Wate 
Works  Company,  so  tliat  there  is  not  sufllcient  water  to  dllati 
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the  fii'wage  of  the  city  which  flows  into  the  outlet.     The  State 
Board  will  examine  into   llie  matter  s»  aoon  as  poesible.    The 
pressure  upon  its  time  fi-om  other  quarters  at  present  is  very  greEit. 
We  shall  notify  you  of  the  time  of  yisit  as  soon  aa  it  is  fixed. 
Very  respectfully  your  obedient  servant. 

LEWIS  BALCH, 

Seoretary. 

Albany,  December  8,  1891. 
To  the  Hon.  David  B.  IIii.i.,  Governor  of  the  State  of  yew  York: 

Sir. —  I  have  the  honor  to  report  lu  the  matter  referred  by  yon 
to  the  State  Board  of  Ilealth,  being  a  pt-tdtiou  of  certain  residents 
&  the  city  of  Auburu,  coiix-eming  an  outbrealt  of  typhoid  ferer 
alleged  to  be  cawced  by  the  shutting  off  of  water  from  tie  outlet 
of  Owasco  lake  by  those  in  chary;e  of  the  State  dam,  as  follows: 

The  consulting  engineer  of  the  Board  was  directed  to  examise 
into  \hs  matter  of  tlie  complaint  and  submit  a  report  thereoo. 
Your  attention  is  respectfully  called  to  his  report  hereto 
upended : 

I  personally  visited  Auburn  on  the  fifth  of  November  and  In 
conference  with  the  board  of  health  of  thart  city  called  attention 
to  the  statements  made  in  the  engineer's  report,  showing  that  the 
nuisance  complained  of  was  caused  by  the  authorities  of  the  ci*f 
and  could  be  remedied  by  them  if  proper  action  was  talien.  "ntls 
was  reported  by  me  to  the  Stale  Board  of  Health  at  a  meeting 
held  in  Albany  on  November  eighteenth,  and  I  was  directed  to 
report  to  your  Excellency,  as  the  findings  of  the  Board,  that  theie 
was  no  ground  upon  which  it  could  malte  inv  rocommt'OdatioaB 
upon  which  your  Excellency  could  base  an  order,  the  ditllcul^ 
being  such  as  could  be  remedied  by  proper  action  on  the  part  of 
the  city  authoritiea 

Very  respectfully  your  obedient  Bervant, 

LKWTS  BALCH, 

Seeretan 
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Union  Colijigk,  Scho-ilhf  Civu.  ExaiNKERiso, ) 
yoHENKCTiDV,  N.  Y.,  NoveThber  2, 1891.         i 

Ltwis  Ualc'h,  M.  I>.,  Secretary  StaU  Board  of  JteaUfi,  Alban^^  ^ 

JV.  r.: 

Sip.— In  companj-  with  .YselataDt    Secretary    Fiiilericlc    Oar- 
man,  I  Tieited  Auhum  on  October  second  and  inspected  Hie  locali- 
B  complained  of  in  the  o^Hiiplaint  of  tije  citizenB  of  Auburn  to  the 
rreriKir,  and  exft-nded  Ihi?  iDRpf«tion  to  include  0wa8<-o  lake  and 
k  peril  0^  OwaBoo  ollLlt■^.     On  the  third,  Sir.  Carmiin  invcBtigated 
i  coodltaoDs  of  locjUlties  in  which  tjphoid  fe\'er  had  occurred. 
fe.  Oarman  made  a  pivliminai?  repoirt  inoorporating  i-(!conimenili-   , 

s  of  meoBiirea  for  immediate  relief.  On  October  sixtewith,  and 
frvubeenih,  I  ™ited  Auburn  again  in  company  with  I'l-of.  James 
■  and  continued  the  inspection  to  include  Owaeoo  outlet 
iiin  tile  city  iimits.  and  the  villages  of  Mora\ia  and  Groton  wn 
'  (nlet  Samples  of  water  for  cliemicaJ  and  bioIogicMl 
Itijfda  were  obtaJm-d  from  tht-  mill  pond  in  tiie  creek  above 
rams,  fttHn  the  same  creek  below  Mora\nn,  from  Owasco  uUet 
p  the  lake,  from  the  head  of  the  lake,  tJie  f<w>t  of  tlie  lake  and 
1  Nye's  poiid  in  Owasco  outlet  iu  the  lower  pjirt  of  the  city. 
ffe  have  been  fnmidied  by  the  health  offirer  of  the  city  with  a 
i  at  cases  of  t.\i)hoid  fever,  deitoilinfif  cei-tain  circuriistances  in 
f,  and  a  map  showing  the  locations  of  the  places  on  wiiioh. 
I  the  city  Kurveyor  has  indicated  the  Uwjition  of  C4Wiipleted 
I  have  the  following  reiton-t  to  make  of  the  fiwtn  in  tlie 
e  aad  make  the  subjoined  recoinmendiittons: 
^eoQmplaint  to  the  tiovtmor.  says: 
knte  city  of  Auburn  (lerives  its  water  supply  from  Owaaoo  Sake, 
L  lies  about  two  miles  smiHi  of  tiie  city,  fi-oni  which  there 
■  tlmnigh  the  center  of  the  city  of  Auburn  a  sU-eam  of  water 
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known  as  the  Owasco  outlet,  in  which,  tiie  entire  sewerage  of  said 
dty  JB  deposited. 

Pome  years  ago,  the  State  of  New  Tork  built  a  dam  near  the 
southern  liniitB  of  said  citj,  and  near  tiie  pump-house  of  tihe  Auborn 
Water  Works  Company,  which  company  furnishes  nearly  all  Out 
potable  wattT  us<?d  by  the  inhabitantB  of  said  city.  And,  bb  we  aie 
informed  and  believe,  said  company  has  the  charge  and  contnd  of 
said  dam,  and  during  the  sunuutr  mouths  when  the  water  in  the 
lake  is  low  p*fmits  the  water  from  the  lake  to  flow  down  said  outlet 
only  at  its  pleaeura 

At  the  present  time  and  for  several  weeks  last  paistv  the  wattf 

ta  tile  lake  ia,  and  has  been  very  low  and  does  not  come  witiiln 

^^Mral  feetj  of  the  top  of  said  dam,  so  tdiat  Ihe  only  way  the  water 

^|B^ow  down  said  outlet  ia  to  raise  the  gates  in  said  dam  and 

"PSfuiit  it  to  run  through,  which  the  water  works  company  negteclB 

and  refuses  to  do. 

By  reason  of  the  water  in  said  lake  being  held  back  as  aforemU^ 
very  little  water  flows  down  the  outlet  and  through  ihe  city,  bo 
that  the  sewerage  discharged  and  deposited  by  the  many  scwotb  In 
said  city  into  said  outlet  is  not  carried  off  but  is  left  exposed  to  the 
action  of  the  aii'  and  sun  in  the  very  center  of  the  citj',  f (Honing 
large  ponds  of  decaying  anunal  and  vegetable  matter  and  coveting 
the  banks  of  «aid  stream  along  its  entire  length,  within  the  Uniita 
of  the  lity,  wilh  newage  from  which  noxious,  foul,  offensive  tmd 
deadly  giwew  and  odors  arise,  contaauinartang  liie  air  and  breeding 
diseaee  and  death,  endangwing  the  lives  and  health  of  tiie  peopld 
living  along  Ihe  Imnlcs  and  in  the  vicinity  of  mud  oiitlel. 

Our  first  duty  was  to  visit  the  State  dam  mentioned  In  tfaa 
complaint.  We  found  the  water  in  the  stream  at  this  point  veiy 
low.  The  passage  to  the  gates  in  the  dam  was  filled  nith  debits 
and  it  would  be  diffii'ult  for  the  water  to  flow  out  through  die 
gates  when  fhey  were  opened.  A  Raw-mill  at  one  end  of  the  dan 
and  a  mill  race  furnishing  water  to  run  the  machinery  of  the 
water  works  took  all  of  the  water  flowing  in  the  stream  at  the 
time  of  our  visit.  All  of  this  water  finds  its  way  back  to  the 
stream  before  any  sewage  is  discharged  into  the  stream.  IncltUt 
ing  the  State  dam  there  are  ten  dams  in  the  stream  within  the 


f  limitfi.     Drawing  water  off  from  the  State  daiu  or  retaining  It 

ibably  has  less  effect  on  the  sanitary  condition  of  the  stream 

I  the  seme  operation  on  any  other  dam  within  the  city  luuita. 

t  waa  evident  that  the  nianagemejit  of  the  State  dam  had  Utile 

iffect  upon  the  condition  of  the  stream.    The  inspection  of  the  M 

r  mill  ponds  showed  an  increasing  amoont  of  pollution  down 

,  this  pollution  coming  from  sewers,  gartiage  dumps,  closetfl,   . 

,  located  on  the  banks.     There  were  evidently  hirge  deijosita  of 

»  solid  matter  on  the  bottom.     When  the  mill  wheels  are  ruDt 

,  the  water  in  the  ponds  is  drawn  down,  exposing  the  bottom 

*  the  action  of  the  sim  and  permitting  the  formation  and  dis- 

ninatifni  of  nosioua  gases.     The  city  of  Auburn  is  not  yet  com- 

rtely  sewered,  and  new  sewers  are  constructed  from  to  time  filH- 

*  into  the  outlet,  thus  increasing  the  amount  of  pollution. 

B  tendency  is  for  the  mill  ponds  to  fill  up  by  the  deposit  of  the 

*vier  matters.     This  tendency  will  increase.    At  times  of  high 

r  there  is  some  tendency  to  remove  these  deposits,  on  account  ' 

[  the  larger  amount  of  water  flowing  and  its  freer  use  by  the  ' 

WtorieB  through  their  mill  races.    The  deiMwits  in  the  eddiei  ' 

I  more  quiet  portions  of  the  ponds  are  not  greatly  disturbed, 

I  there  is  no  doubt  in  my  mind  thaj^  the  mill  ponds  will  become 

t  less  value  for  Ihe  storage  of  water  from  year  to  year,  on  account 

f  thia  filling  up.    llie  nuisance  in  the  dams  at  times  of  low  water 

1  therefore  become  greater  from  year  to  year.    It  is  imposdble 

\  permanently  and  largely  increase  the  low-water  flow  from  tlie 

>,  and  no  manip\dation  of  the  flow  will  stop  the  deposit  of  solid 

tter  in  tlie  ponda     The  preliminary  report  recommended  that 

e  poods  be  kept  nearly  filled.     This  recommendation  was  offered 

r  temporary  relief  only.     So  long  as  sewage  is  discharged  into 

t  stream  the  capabilities  of  the  ponds  for  producing  the  nul- 

ice  will  increase.     It  will  finally  become  imjiossible  to  keep  the 

Uom  of  the  stream  covered  beyond  the  possibility  of  producing 

i  nnlsttnce.     It  is  evident  in  some  places  even  now  that  the 

r  itself  is  so  seriously  polluted  as  to  become  a  source  of  com- 

As  the  amount  of  sewage  discharged  into  the  stream 

.  the  pollution  of  the  water  will  increase,  until  within  u 

'i891.  30 
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few  yeut's  the  water  itself  will  produce  an  int(rierable  miiaance 
withOiTt  nay  aid  from  the  uncovered  deposits  on  the  bottoio. 

It  ha*)  been  suggested  that  the  Tolume  of  flow  in  dry  seawnu 
can  be  increnxed  h.y  dwcpeniiiR  the  outlet  above  the  State  dam  and 
nuiDipiilating  the  dam  in  such  a  way  as  to  raake  the  Inke  a  elurag^ 
regervoir.  This  can  be  done.  The  area  of  Owasco  lake  is  appn}£- 
imately  7,000  acres.  The  difference  ot  level  between  extreme  low 
■Water  and  the  top  of  the  dam  ia  five  feet.  It  will  be  nec<s6uy 
to  begin  the  restriction  of  the  use  of  water  at  the  timo  that  water 
opasee  to  flow  over  the  dam,  An  average  flow  of  water  through 
the  piles,  which  will  distribute  the  water  stored  between  the  \evti 
of  the  top  of  tlie  dam  and  ppeaent  low  water  level,  over  WL 
esanmeil  length  of  dry  season,  must  be  determined,  and  the  rxpOh, 
injl  In  the  gates  niunt  be  changed  from  time  to  time  to  lc(^  tbi» 
average  flow.  It  evidently  malces  no  difference  whellier  dti« 
wstnr  runs  through  the  gates  in  the  dam  or  tlirougb  the  mfll 
wheels.  It  is  evident  that  the  supply  to  the  mills  will  be  rednoei|.  ■ 
during  the  time  which  it  takes  the  water  In  the  lake  to  fall  fmn 
the  level  of  (lie  top  of  the  dam  almost  to  low  water  anil  tliat  Uta 
supply  Li>  the  iiiill«  will  be  increased  during  the  time  which  eop- 
reitponds  U>  the  present  low.  water  staga  A  coiiiputatiou  i>f  tbft 
probable  ninoimt  of  this  avei-age  daily  flow  indicat^e^  that  it  wIH 
not  be  moi-e  than  twice  the  pi-eseni  low  wnfu  tlow  of  4,000  cubic 
feet  a  minute^  if  the  coutinuation  of  the  dry  weather  is  stated  at 
20(1  days,  or  three  times,  if  120  days  is  taken  as  it«  liiiratioo. 
Tliifl  is  not  suQicient  to  sujyply  the  niilla  entirely  and  obyia.te  Uie 
lltecessity  of  drawing  down  their  jioudtii.  I  do  nol  know  kvUf^liS 
cuch  management  of  the  gates  will  he  sati^fiiiUiry  m  Ihc  aSt 
owners  or  whether  they  have  any  rights  in  the  maUer  which  mtllt 
be  acqnii-ed.  It  wonld  be  poi«lble  to  increase  the  hike  HtorH^ 
■which  could  be  drawn  upon,  by  deeptniing  the  onrlet.  The  siif^ply 
of  watt-r  which  can  be  drsiwn  fn>m  the  liilce  will  l»e  iiuiviwed  fn 
proporliou  to  the  deepi>ning  of  (he  channel.  Should  the  chanTCl 
be  dwpened  ftve  feet,  (he  lake  stonige  lo  be  drawn  U|»on  will  be 
netiily  doubled,  ami  the  iiv{'mg<-  daily  flow  <'an  be  aliuoKl  donbldA 
This  llo>w  is  still  insaflicient  to  obviate  the  uect«si1y  of  drawlfljif 
iovm  the  mill  ponds,  and  uncovering  the  deposits  on  the  IxiltqA. 
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r  Shonld  tills  utilization  of  the  storage  capacity  of  the  lake  be  niade, 
I  the  time  when  the  water  itself  will  be  so  pollated  as  to  pnMlucc 
a  nuisance  will  bo  postponed,  but  the  natnml  increaae  in  popnla- 
tlon  and  the  construction  of  sewers  will,  in  time,  mope  than  make 
ap  for  the  increased  low  water  liow.  The  lowering  of  tiie  lake 
to  gire  additional  storage  will  of  course  affect  all  persom  rvsiiliUf; 
on  the  lake  shore,  and  will  probably  ^ve  rise  to  claims  for  diaoi- 
ages.  The  increased  deposits  above  noted  will  operate  to  continue 
the  present  nuisance  wiUiout  any  diminntiou.  if  not  with  a  decided 
increase.  The  increased  flow  at  seasons  of  low  water  is  still 
iiistitlicient,  under  any  reasonable  supposition  as  to  the  growth 
of  the  city  and  the  increase  of  the  sewage,  to  prevent  the  waa*r 
itself  beconung  a  nuisance.  The  indications  are,  therefore, 
tuunlstakable  tliat  the  only  permanent  cure  for  the  present  b«d 
condition  of  the  stream  is  the  removal  of  all  sewage  therefrom. 
This  can  be  accomplished  by  one  or  more  intercepting  sewers,  which 
ahall  take  the  sewage  below  the  citj.  It  is  probable  tliat  wnae 
method  of  sewage  purification  will  here  be  necessjiry,  to  prevent 
nnieance  to  persons  residing  along  the  stream  b«^-low  the  city.  The 
proposed  deepening  of  the  channri  would  be  but  a  partial  solution 
of  the  problem,  which  might  delay  the  necessity  of  putting  in  the 
intercepting  sewers  for  a  short  time.  The  expense  of  deepenlmt 
tho  channel  would  not  be  less  than  ?10,000,  and  the  postponement 
of  the  construction  of  the  intercepting  sewers  for  the  few  years 
tiiuB  made  possible  would  not  be  worth  this  sum. 

The  map  shows  the  extent  of  the  sewer  system  of  the  city  at 
present  oonstmcted  and  will  make  it  possible  to  form  some  :*ni- 
mate  ci  the  amount  of  sewa^  diBchai^:ed  into  the  outlet  All 
of  the  older  sewers  were  improperly  constructeiJ  and  are  subject 
to  dqMnt,  are  not'  tight,  are  unventilated  and  are  in  positiniui 
to  receive  the  emanations  from  the  bed  of  the  stream  when  it 
is  uncovered.  Investigation  of  a  number  of  houses  showed  oitliop 
an  entire  lack  of  traps  or  defective  pInmbiDg,  which  permittwl 
the  escape  of  sewer  gas  into  the  houses.  The  bad  condition  tif 
the  ponds  and  of  the  sewers  themselves,  ,ind  the  saturation  of 
the  soil  surrounding  the  sewers  by  the  leakage  therefrom,  make 
the  gases  greater  in  quantity  and  more  dangerous  than  neual 
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le  sewers  ^^^H 
i  size,  is  m^^^ 


iu  aewers.  TMa  aeems  to  be  especially  true  of  the  f 
vhargiog  into  Nye's  pond,  wMch  pond,  owing  to  its  s 
subject  to  deposit  than  tlie  others,  exposes  more  surface  viusa 
the  water  is  drawn  down,  and  ia  consequently  in  worse  condition. 
An  inspection  of  the  map  will  show  that  most  of  the  cases  uf 
typhoid  fever  occurred  on  streets  near  the  outlet  or  having 
sewere  dischar^ng  directly  into  it.  Tte  following  table  foP' 
Qished  us  by  the  liealth  oilicer  gives  the  local  conditions  of  meet 
of  the  caaes.  The  map  shows  a  tew  more  which  were  reported 
•Iter  this  table  was  prepared. 
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An  examination  of  the  table  ehowe  that  nearly  all  of  tJie  cfl£» 

Jctnred  in  Uousee  with  eewer  conneoOionfi  or  among  emplojes  of   ' 

3  located  on  tlie  banks  of  the  streaiu.     With  but  four  excep- 

B  the  cases  not  included  in  the  above  claeeefi  used  well  water. 

I  difGcult  to  make  the  city   water  supply  responsible  for 

r  of  tie  trouble;  on  tlie  other  hand  it  is  very  eOfiy  to  trace  the 

itJon  of  the  epidemic  wilih  the  bed  of  tJie  outlet,  sewers  and 

*  oonuectiona.     However,  it  was  thought  advisable  to  investl- 

the  condition  of  the  water  supply.     An  inepection  of  the 

B  of  the  lake  showed  a  large  number  of  Bununer  cottages  and 

ptels  and  a  smaller  number  of  farm-houses  draining  more  or 

9  directly  into  the  lake.     The  total  numbor  of  th«*e  is  about  170, 

e  also  two  Uu^e  hotels  and  a  banvl  factory.     In  the  village 

'  Moravia  about  80  houses,  stores,   factories,  bams,  etc.,   were  ' 

iBnd  draining  into  a  branch  of  Owasco  inlet,  and  at  Locke  and   ■ 

a  about  sixty  such  sources  of  pollution  are  found  on  the  Inlet 

The  effect  of  the  pollution  upon  the  water  of  the  stream 

iBd  of  the  lake  is  shown  by  the  following  statemt^t  of  the  resoltii 

t  analysee.     I  give  the  report  of  Dr.  Tucker  upon  the  ohemicat 

I  and  his  comments  upon  the  same. 
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Albany,  N.  Y.,  October  SO,  1891. 
hr.  Lewis  Balcu,  Seorciari/  State  Board  of  ITealth,  Albany : 

ir. —  I  inclose    herewith   tabulated    resnltfl    of    the   anolysea  I 

t  Ibe  fax  samples  of  water  taken  from  Owasco  lake,  Aubum,  N.  Y^ 

B  inlet  and  outlet.     The  samples  were  received  on  the  se^-eateenth   ! 

nt,  and  the  analyses  were  made  by  5Ir,  E.  J,  \\Tieeler,  assistant  4 

I  tlifa  laboratory.     IVom  the  results  it  will  be  seen  thaiti  No.  1  la  in  I 

t  respects  of  fair  quality;  No.  2,  less  saitlsf actory ;  No.  3,  in  some  f 

Kta  superior  to  No.  X  though  the  chlorine  and  total  soiids  are  "1 

;  Na  4,  not  very  different  from  No.  1,  tJiough  ^^lowiag  a 
e  of  nitrites;  No,  5,  in  most  resrpeolB  of  very  satisfactory  qaali^ 
1  a  tirac^  of  nitrites  is  present  and  the  free  ammonia  higtuer 
n  in  the  better  class  of  it-atere  and  No.  6  showing  decided  evi- 
e  of  sewage  pollution. 

Yours  respectfully. 

W.  G.  TUCKER, 
Director  Stale  Laboratory. 
I  The  results  of  biological  analysie,  made  by  Prof.  Jamea  Stoiler, 
i  follows : 


mumMKvmxB. 

^. 

"Sl» 

' 

Owaaco  lake  at  waWr  works  intake  . . 
Owaeco  outlet  below  Auburn 

'* 

27,7*1 

A  consideration  of  both  series  of  results  indicates  an  exceUent 
l^eondition  of  the  water  at  the  intake  of  the  water  worka.  The 
oiples  were  taken  after  the  summer  residents  liad  left  their  , 
Wttoges,  BO  that  ttie  results  of  the  examination  of  the  lake 
Msibljr  do  not  show  the  maximum  amount  of  pollution.  I 
iderstand  there  lias  been  no  complaint  of  typhoid  fever  among 
i  cottagers  or  at  any  place  along  the  watershed,  so  that  there 
I  no  probability  that  typhoid  fever  germs  have  been  discharged 
D  the  lalte.  I  can  see  no  ground  for  any  suspicion  of  the  water 
,  In  connection  with  the  epidemic  of  typhoid  tevtiT  Vasrt.  i 
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passed.  To  avoid  the  possibility  of  any  danger  from  polldfl 
in  the  future,  I  would  recommend  liiat  the  watershed  be  • 
jected,  in  the  uianner  prestribed  by  law,  to  rules  proTidingl 
the  protection  of  the  purity  of  the  water.  This  should  be  i 
aa  a  precautionary  measure  as  there  is  a  alight  possibility  fl 
dangerous  pollution  of  the  water  from  some  out  or  more  of  ■ 
present  raurces  and  little  or  no  attention  has  been  paid  inl 
I  past  to  the  matter  of  restricting  the  discharge  of  sewage  % 
the  lake  and  its  tributaries. 

I  would  mention  that  at  the  time  of  our  second  \Tsit  the  eptd( 
had  abated.     Some  days  of  cold  weather  had  greatly  reta 
the  fermentation  and  decay  of  the  deposits  on  the  bed  oM 
!  Rtream  and  hiid  by  so  much  improved  its  condition.     .411  otl 
-mill  ponds  but  Nye's  pond  were  nearly  filled  when  observed  j 
■  with  that  exception  the  mill  owners  seemed  to  be  carrying  j 
'  the   recommendation   in   the   preliminary   report,    tiiat  the  i 
'  ponds  be  kept  nearly  full  until  rains  had  increased  the  &m 
water  in  tb.e  stream. 

To  sum  up  the  results  of  the  investigation: 

1.  We  could  not  trace  a  connection  of  the  epidemic  of  t 
fever  with  the  city  water  supply. 

2.  It  seemed  easy  to  os  to  connect  the  epidemic  with  the  p 
condition  of  the  outlet,  the  sewers  and  the  house  connect! 

3.  The  condition  of  the  outlet  where  polluted  by  sewa{ 

r  evidently  a  menace  and  danger  to  the  public  health,  whiclij 
^'increase. 

4.  Any  manipulation  of  the  State  dam  or  any  deepening  q 
I'OutJet  aboTe  the  dam  to  inoreose  the  low  water  flow  of  the  a 
[will  be  bat  a  partial  solution  of  the  difliculty  which  i 
[  \k  worth  what  it  will  cost, 

5.  The  only  complete  solution  is  a  removal  of  the  sewage  I 
Llhe  stream,  which  can  only  be  done  by  building  one  or  } 
k  Interoeptlng  sewers  which  f4i«ll  dj»diarge  the  sei^'age  I 
[Otty;  and  rhe  rewnsij-uction  of  defective  8ew«>i  and 
I  connections. 

BespectfuUy  submitted. 

CHAS.  C.  BROWN, 
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REPORT 

^iLLis  G.  Tucker,  M.D.,  Ph.  D. 
ANALYST  OF  DEUGS. 


fxvria  Baixr,  M.  1).,  SecrelAiry  of  the  State  Boarii  »f  Il&ilth  < 

New  Yiyrl-: 

'  Dear  Bir. —  Duriug  tlie  first  six  montlis  of  Ihe  past  year  (iSflll 

lie  collection  and  examination  of  drugs  from  retail  dealei 

>iighout  the  state  was   pontiniied,   under  jonr   dilution, 

lentially  the  same  manner  as  heretofore.     Three  hundred  i 

inetj-nne   samples  of  pharmacopoeia!   (Inigs,   piviMUUtinuK  i 

eiiiit.'iiltf  were  examined  np  to  July  1,  1.S91,  and  monthly  reportsfl 

fere  made  upon  tliese  s;imiiK'8.     On  that  dat*?  the  tntire  work  wasj 

a      my      lianda      and      Mr.      E.      J,      Wheeler 
^pointt^l    assistant    chcmixt    and    Dr.    A.    O.    I>mt-e    i-^II 
laboratory    asHistant,    wnce    which    time    a    much 

af     work     has     been     done     tluin     l»efope.       Durin] 
last    MX    months    of    the    year    both    foods    and    drofil  J 
!  collected  for  examination,  1,40T  samples  having  been  col-'l 
1  and  extiminiMl,  making  a  total  of  1,788  samples  exnniinedl 
hd  teiwrli-d  upon  during  the  year,  besides  other  analyses  ftn4*n 
Sher  analytical  work  done  from  time  to  time  by  direction  of  tliej 
The  monlhly  reports  on  food  and  drag  samples  have  been  J 
rompanied  by  separate  reports  on  each  sample  examined,  statl 
e  recoril  nmnbt^r  and  phamiaeopoeial  name  of  the  article  taken,  M 
B  ofllclnal  drug;  unineand  place  of  bnsinews  of  dealer  fmm  whtin 
tuple  was  purchaaed;  dale  of  pnrcliawiamonnt  called  for:  price" 
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paid,  and  name  of  collector.  The  quality  of  the  article,  as  deter- 
mined by  the  exauinution  made,  has  also  been  stated.  Concern- 
ing  the  standards  employed,  iu  the  ui&e  of  dfugs,  I  quote  from  3 
previous  report;  "  Samples  are  classed  aa  of  '  good  quality '  when 
they  fulfill  the  nKiiiifeiiienfs  of  the  I'liited  Sl;iti.-s  plianniUftpoeia 
or  fall  below  the  same,  ouly  in  Bome  trifling;  and  unimportant 
respect;  of  'fair  quality'  if,  while  not  fully  up  to  the  pharma- 
ra^joeial  standard,  they  are  evidently  neither  iuteiitionally  adnl- 
terated  nor  decidedly,  below  such  standard,  and  of  '  inferiar 
qaality,'  if  clearly  adulterated  or  falsified,  lacking  in  any  important 
constituent,  deficient  in  strength  from  impmper  manufacture, 
partial  or  complete  decomposition  or  otbei"  causes,  or  containing 
an  undue  amouni  of  impurity.  In  stmie  cases,  tlii-ough  ignorance 
or  intent,  a  wrong  article  has  been  sold  or  some  Inferior  article 
of  a  nature  similar  to  that  called  for  has  been  subslitnted,  and 
such  samples  have  been  classed  under  the  head  '  not  as  called 
for.'  Articles  like  the  diluted  acids,  possessing  excessive  strength, 
have  been  classed  under  that  head."  A  limited  number  of  impor- 
tant non-phanmui>p<K'ial  drugs,  like  aiilip.vrine,  ha\e  been  exam- 
ined, but  the  preference  has  been  given,  a^  heretofore,  to  phjuTafr- 
cop^al  articles.  In  the  case  of  foods,  harmless  adulterants  added 
as  make-weights  or  acfideutally  pntucnT,  uu  well  ii.i  liuniifiil 
adulterants  or  deleterious  coustituenta  have  been  looked  for  and 
samples  reported  as  of  good,  fair  or  inferior  quality,  adulterated 
or  falsified,  as  the  case  might  be.  Some  samples,  as  of  tea,  have 
been  reported  as  "  unadultei-ated,"  when  no  distinctly  foreign 
matter  has  been  detected,  but  this  is  not  meant  necessarily  to 
imply  that  the  article  so  reported  is  of  the  best  quality.  The 
reports  have  also  stated  the  respect  in  which  samples  not  of  good 
quality  have  been  found  to  be  deficient  or  inferior,  and  tiave 
given  such  other  particulare  as  have  been  deemed  necessary  iaj 
special  cases.  Kot  having  been  published  elsewhere  these  it'^N 
are  now  collected  and  embodied  in  this  annual  report.  ;V11  sample 
have  been  examined  as  soon  as  iiossihie  after  collection,  esptx'liillj 
in  the  ca«e  of  articles  liable  to  decompose  on  kis-piug,  and  reporca 
have  goneridly  been  made  within  a  month  of  rlie  time  of  collection. 
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Selection  of  Samples. 

Xo  attempt  haa  been  made  to  collect  a  wide  rarietj  of  articlei 

for  the  abject  of  the  work,  as  now  carried  on,  Is  not  so  much  t 

determine  the  proportion  of  adulterated  to  pure  drugs  and  foodi 

now  fonnd  upon  the  marhet  as  to  expose   actual  adulteratioilS 

■  sophist i cation   and   carelesemess  in   the  preparation  of  con 
B'dnij:;ii,  phiiiiiiacopoeial  L^jnipcninds  and  foods;  Inform  the  publl 

■  lintl  I'atition  dealers.     Therefore,  such  as  are  known  to  "be  seldoi 
l.^diUterated  or  impure  have  not  been  called  for,  but  such,  satfi 
Isiauces  have  t>een  selected  as  would  test  the  knowledge,  accural 
laud  integrity  of  the  dealer. 

Notification  of  Dealers. 
Xotices  have,  as  heretofore,  beea  promptly  sent  from  the  centr 
■office  to  all  dealers  whose  samples  have  been  found  to  be  o(  infei 
Iquallty,  warning  them  to  de^t  from  the  sale  of  such  articles,  i 
lit  is  believed  that  these  notices,  which  have  in  most  cases  1 
•gratefully  received  and  cheerfully  complied  witlx,  have  had  a  mo« 
Mlntary  effect  in  correcting  various  errors  and  abuses.     In  a  Dtta 
tKi"  of  cttsos  dealers  thus  notilii'd  have  written  for  further  infoi 
rtion,  or  to  explnin,  excuse  or  deny  the  sale  of  samples  complained 
lof.  but  it  has  been  in  no  case  shown  tliat  any  reasonable  caw 

tor  complaint  existed.     In  the  tables  accompanying  this  i 
Ithe  name  and  i-esidence  of  all  dealers  from  whom  samples  havl 
been  collected  and  the  quality  of  the  articles  sold  are  stated. 

Collection  of  Samples. 

The  1,708  samples  examined  duiinfr  Hie  year  were  collected  i 

Ithe   following   places:     .;\Jbany,    Amsterdam,   Auburn,   BaUsttNl 

■Bath-on-the- Hudson,    Canandaigua,    Cohoes,    East    ^Ubany,    Foi 

|Edward,  Frankfort,  Geneva,  Glens  Falls,  GreeDbush,  Herklmei 

Biidson,    nion,    Kingston,    Lanslngburgh,    Little    Falls,    I^on 

r  Uechanicville.    Mohawk,   Newark,    Newburph,    Palmyra,    Poagl^ 

l|!>iwpBie,  Rochester,  Rome,  Sandy  Hill,  Saratoga  Springs,  ScheiM 

■tady,  Seneca  Falls,  Syracuse,  Troy,  Utica,  Waterford  and  Wai 

In  every  instance,  in   the  collection  of  drugs,  a  writt 

rder  has  been  tendered,  and  this  order  has  given  the  ofQctii 
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namp  of  all  pliai*iiiacox)oeiaI  articles  and  tke  amount  desried. 
Trivial  or  common  trade  names  have  never  be«i  employed,  and 
no  valid  excuse  can  therefore  be  urged  by  the  seller  for  error  or 
substitution  in  filling  orders  so  explicit.  Proper  questions  that 
have  been  anked  by  dealers  have  always  been  answered  by  the 
collector,  and,  while  the  fart  that  th(*  articles  were  required  for 
State  Board  of  Health  examination  has  not  been  stated,  it  has 
never  been  denied.  All  samples  have  been  numbered  and  fully 
labeled  (the  original  label,  if  attached  by  the  seller,  being 
also  preserved)  and  kept  a  reasonable  length  of  time  fqr  sub- 
.  sequent  examination,  if  necessary,  in  any  disputed  case. 

The  following  tables  show  the  nature  and  number  of  the  samples 
examined  and  the  places  where  purchased: 
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Methods  of  Analysis. 
In  the  ca«e  of  nfficinal  dniga  and  ppoitarations  Ihe  ^tttndi 
quality  prosc'ribed  by  the  Pharmacopoeia  being  the  legal  stti 
to  which  aptjclef  included  tiien'in  ranat  conform,  the  ; 
o(^)eial  tests  and  anal.viical  melhods  have  been  g^nerallyj 
lowed.  Couceming  sweet  spirit  of  nitre,  I  quote  from  last  J 
report:  "In  the  examination  of  sweet  spirit  of  nitre  the  i 
of  A.  H.  Allen,  of  Sheffield,  EuRland  ("Commercial  Op( 
Analysis,"  1885,  vol.  I,  p.  IBO;  also  Phar.  Jour,  and  "i 
Feb.  21,  1885,  p.  673,  and  Nov,  21,  1885,  p.  440),  as  slightly  I 
fled  and  recommended  by  Dr.  E.  R.  Squibb  (Ephemetis,  volis 
p.  1105),  has  been  followed.  It  may  here  be  p«narked  that  fl 
spirit  of  nitre  made  by  the  present  l".  S.  P.  process  can  1 
contain  tiie  quantity  of  ethyl  nitrite  claimeil  for  it  in  Uie  Phi 
copoeia,  and  thia  fact  has  been  taken  into  consideratia 
mting  the  sainplets  examined.  The  U.  8.  P.  proci'ss  i 
in  that  work  from  1820  to  1860  inclusive,  gave  a  product 
taining  in  reality  about  four  per  ceut  of  real  ethyl  nitrite^  ^ 
tlie  pTOcess  of  1870,  according  to  Dr.  Squibb,  gave  a  pre 
of  about  one-thii-d  the  strength,  and  the  present  jHHJceaB  j 
a  product  containing  about  2.83  per  cent  of  real  ethyl  i 
instead  of  the  four  per  cent  claimed  for  it.  Dr.  Squibb  hai^)S 
fected  a  process,  which  it  is  to  be  hoped  will  be  adopted  J 
revision  of  the  forthcoming  Pharmacopoeia  of  1890,  which  g 
product  containing  live  per  cent  of  ethyl  nitrite  but  it  basj 
aa  yet,  been  generaUy  adopted.  Manj'  pharmacLtts  neither  t 
their  owa  eweot  spirit  of  nitre  nor  purchase  from  maniifat 
bat  prepare  the  article  from  "  concentrated  nitre,"  a  Don-otB 
preparation,  by  diluting  it  with  alcohol.  This  may,  or  mafifl 
according  to  circuniRtances,  jield  a  good  article  and  the  t 
will  be  again  referred  to  when  the  samples  examined  are  dee 
later  on  in  this  report."  As  regards  the  drugs  and  also  f 
exhaustive  analyses  have  aeldora  been  necessarj',  Ihough  in  i 
cases  at  least  one  quantitative  determination  has  been  made.  The 
object  has  been  to  ascertain,  in  the  case  of  phamacopoeial  dmgi^ 
whether  the  article  deviated  in  any  material  respect  from  1 
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Kcinal  reqnirementB,  and,  in  the  case  of  foods,  whether  any  import- 1 
i  adalterant  was  present,  and  more  than  this  has  not  b 
med  neceeBory. 

Summary  of  Results. 
KOf  the  1,283  samples  of  drugs  examined,  there  vsere  classe^Jj 
>of 

;  quality  623,  ot  48.6  per  cent. 

■  quality  , U7,  or  9.1  per  cent 

^■ior   qnalitj    406,  or  36,3  per  cent.  I 

t  as  called  for 37,  op  3.9  per  cent 

iZces^ve   strength    40,  or  3.1  per  cent 

WAs  stated  in  preriouB  reiports  these  percentages  "  by  no  means 
present  the  proportions  of  good,  bad  or  indifferpot  drugs  on  the  j 
tfket  and  on  sale  at  the  stores,  since  only  those  articles  which  J 
p  considered  likely  to  be  adulterated  or  known  to  be  frequentJ/  J 
r  inferior  quality  were  collected.     Had  samples  of  drugs  and  ^ 
lEnnacenticai  preparations  been  selected  at  random  the  propor- 1 
n  of  pure  and  good  articles  wonld  have  been  very  mui-h  larger."  1 
i  samplm  wrongly  sold  and  reported  above  as  "  not  as  t-alled  3 
'  consistt'd  cliiefly  of  common  safllowM"  sold  for  real  Boffron,  ] 
I  the  artielea  reported  as  of  "  exceBsive  strength  "  were  mainly 
bted  acids  which  were  twenty-flve  jier  cent  or  upwards  too 
■ong,  in  some  cases  the  concentrated  acids  being  dispensed 
)  the  diluted  were  tailed  for. 
LOf   the   515  sampler   of   foods   examined,   there   were   classed 
I  of 

quality    372,  or  72.2  per  cent. 

quality    8,  or  1.6  per  cent 

:  quality   135,  or  26.2  per  cent  J 


DRUGS. 


The  following  were  the  articles  examiiied : 

Diluted  Acetic  Acid — {Acidum  Aceticum  dilutam^  U,  S.  P.). 

Seventy-eight  samples  examined,  of  which  there  were  of  good 
quality,  twenty-one;  fair,  seventeen;  inferior,  twenty-flve,  and  of 
excessive  sti-ength,  fourteen.  One  sample  consisted  of  diluted 
sulphuric  acid.  Diluted  acetic  acid  should  contain  six  per  cent  of 
absolute  acid.  Samples  containing  from  5.5  to  7.5  per  cent  have 
been  rated  as  good;  4.5  to  5.4  per  cent,  fair;  under  4.4  per  cent 
inferior,  and  over  7.5  per  cent  as  of  excessive  stn^gth.  Many  of 
the  samples  had  evidently  been  prepared  without  any  i-egard  to 
accuracy,  and  in  some  cases  the  practically  undiluted  a<!id  was 
sold.  WTiile  it  is  not  expected  that  such  preparations  will  be 
made  with  scientific  pi-ecision,  gross  carelessness  in  their  prepara- 
tion is  entii-ely  inexcusable.  Diluted  acetic  acid  is  employed  in  the 
preparation  of  **  spirit  of  mindererus^"  and  if  it  is  below  or  above 
the  proper  strength  this  solution  will  be  either  too  weak  or  too 
strong,  neitlier  of  which  conditions  is  desnrable.  Tlio  following 
table  gives  a  description  of  each  of  the  samples: 
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Twelfth  Ankual  EEPtiKT  ot  ths 


Compound  Spirit  of  Ether — {Sfin'fvs  Aeil-cris  Cotnj:0titv9 
rr.  S.  J'). 
One  hundred  and  IJurty-eix  samplee  examined,  of  which  twenty- 
three  were  of  good  quality,  while  lliepe  were  of  fair  quality,  eleven, 
and  inferior,  101.  One  sample  conmsbed  of  spiiit  of  cjimphor  wroujily 
tsold.  Ooncerniug  tliia  article,  I  quote  from  my  last  aniiuiU  report. 
"  Compound  spirit  of  ether  or  '  Iloflmon's  anodj-ne '  is  frt-quently 
preecrihed  by  phyaciana  and  often  employed  as  a  hoiwehnld 
remedy,  and  wliUe  an  article  of  good  quality  can  be  pi'ocured  (ntm 
responsible  manufacturers,  or  prepared  witjiout  dilHcuItj'  by  the 
lulelligi'iit  and  careful  phanuaciwt,  the  fact  is  that  a  spurious 
article  a  usweriiij;  liiuoni-nf  ihf  nciuiieuienlsof  th".'  I'hami.i-upoeUi 
is  gioierally  sold  in  ite  stead,  because  it  is  cheaper.  Hoffman's  ano- 
dyne is  openly  quoted  at  flfty-two  cents  a  pound  in  a  recent  price- 
list  published  in  a  leading  phanuaceuticaJ  journal,  whicJi  is  about 
one-quarter  tlie  price  of  the  real  aiticle.  Tim  cheap,  epui-ioais  J 
worthless  article,  obtained  as  a  secondary  [troduet  in  the  i 
bure  of  ether,  consists  chiefly  of  idcohoL,  ethtr  and  water, 
little  or  none  of  the  etiicrcal  oil  upon  which  the  rirtue  of  the  p 
mUoQ  lai-gely  depends.  Dealerei  may  urge  tliat  Ihe  sale  ( 
spurious  article  as  a  hoiwirfitdd  remedy  to  pii>ple  who  w(ml< 
plain  of  the  price  neccwsurily  ehai^jed  for  a  genuine  ai'tiole  it 
able;  but  wiLhoufi  iwlmitting  thOB  tus  a  valid  excut*e  for  <5 
a  fraudulent  and  wortldets  drug,  il  is  evident  tliat  il«  « 
rspoUKe  to  a  ph^'sicijLn'i*  prescription  or  writtrn  va-dw, 
full  tlUe  and  specifying  '  U.  H.  I'.,'  is  enlarely  inexcusable  i 
oQwairauted  and  equally  blameworthy,  wheHier  due  Ut  ignore 
OP  cupidity-.  Tile  habit  of  keepii^  two  qualitit*  of  nflicinal  t 
can  not  l)e  too  strongly  condemned,  but  the  resultn  i)f  the  ■ 
<<3caminati4m  woidd  wi'm  to  show  that  many  diialei-s,  ao  1 
this  prei^aniitiou  Is  cnuoemed,  keep  only  one,  and  ihat  a  s 
article.  \Vhen  officinal  prt-parations  are  called  foi-  Uiey  sh<nildJ| 
furnished  by  Qie  dealer,  or  ui>  sale  made-" 

Tile  specillc  gm\ity  of  tiUs  preparation  is  not  stated  I 
I'liurmac'iiHh'ln,  hut  It  should  be  abour   O.TM.      Ah  mud '  by  % 
pnx;*»B  laid  down  in  the  I'hiirmncii[K>cia  of  W7it,  in  whii-h  t 
and  not  stronger  ether,  was  employed  and  more  of  the  i 
oil  wa«  usefl,  it  luid  a  specific  gravity  of  0.815.  but  the  t 
grartty  alone  is  no  eriteriim  of  quality.     The  following  taUe  g 
pMTtlculnrs  concerning  the  samples  examined: 


1 

Good. 

Deficient  in  ethereal  oil;  inferior. 
Deficient  in  ethereal  oil;  uiferior.       ^ 
Deficient  in  ethereal  oil;  inferior.       > 

Deficient  in  ethereal  oil;  inferior.      td 
Good.                                                  f      - 
Deficient  ia  ethereal  oil;  inferior.       g 

Deficient  in  ethereal  oil;  inferior.       § 

Deficient  in  ethereal  oil;  inferior.       rrl 

Fair.                                                          B 

Deficient  in  ethereal  oil;  inferior,       p 

Deficient  in  ethereal  oil;  inferior.      g 

Deficient  in  ethereal  oil;  inferior.       '^       . 

Deficient  in  ethereal  oil;  inferior. 

Deficient  in  ethereal  oil;  inferior. 

Fair, 

Deficient  in  ethereal  oil;  inferior. 

Deficient  in  ethereal  oil;  inferior. 

Fair. 

Deficient  in  ethereal  oil;  inferior. 

Deficient  in  ethereal  oil;  inferior.       S 

1 

0.PI05 
0.819 
0 .  802 

0.828 
0.871 
0.814 
0.B004 
0.910 
0.801 
0,878 
0.868 
0.808 
0.857 

0,842 

0.816 
0.805 
O.BU 
0.863 
0.8.19 
0,798 
0.848 
0.826 
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Troy 
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January        14 
January         14 
January         14 
January        14 
February      20 
February      20 
February      20 
February      30 
Febniary      20 
February      30 
Mav               37 
May               37 
May               37 
May               38 
May               28 
May              28 
Mav               39 
MaV               29 
May               29 
May                2» 
May              29 
May              20 
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Spirit  o^  Nitrous  Kther  —  (8pi.ntu»  A-^tft^rU  IVitroai,  C.  5.  P.). 
The  present  U.  8.  P.  proctSB,  as  previonfily  stated,  yields  a 
product  containing  lees  than  2.83  per  cent  of  peal  ethjl  nitrite, 
altliough  four  per  cent  is  claimed  for  it.  Concerning  tJiis  article 
I  ijuotc  from  Iiist  year's  rqwrt:  "  In  rating  the  samples  exaniTiM?*!, 
iJiercforc,  since  it  would  lie  unfair  to  demand  a  better  pnidui't 
than  tJie  prescribed  proec^se  can  .yield,  samiiles  contaiiuDg  2^0  to 
7.0ft  j«T  cent  have  l>i>'n  classed  as  of  '  good  quality,'  and  thow 
;;iving  over  seven  per  cent,  and  a  few  such  were  encountered, 
lifing  probably  made  from  the  so-called  '  concentrated  nitre,' 
iiud  employing  too  littJe  alcohol  in  its  dilution,  1ifl.ve  been  clHAted 
iut  of  '  exceaeive  strengtih.'  Kamplee  jielding  from  two  to  2,49 
per  cent  have  been  cla^iRed  as  of  '  fair,'  and  tliose  falling  below 
iwo  per  cent  as  of  'inferior  quality.'  Two  hundred  and  eighty- 
flghfi  samples  were  examined,  of  which  110  were  of  good  qnaJity; 
Hitnt^j-foup  were  of  fair  quality;  four  of  excessive  strength,  and 
th"?  remaining  150  samples  wtre  of  inferior  quality,  many  of  th«n 
contiiining  but  a  bare  trace  of  the  ethyl  nitrite  npon  which  the 
value  of  the  preparation  depends,"  Thcae  piwidta  are  more  satis- 
factory than  those  obtained  last  year,  when  lesB  than  one-fiftli  of 
tlxe  samples  tacamined  were  found  to  be  of  a  good  quality,  but  it 
is  by  no  means  a  good  showing.  As  remarlceii  Instt.  year,  it  "Is 
not  denied  that  the  uianufactiu\'  of  thii*  article  is  ti-oublesome,  nor 
iJiii-t  tJie  preparation  is  one  which  must  be  well  kept  and  care- 
fully dispensed,  since  it  unquestionably  deteriorates  by  ago  and 
exposure.  Nevei'theless,  an  ai'ticle  which  would  be  cluesed  as 
good  by  the  standard  we  have  adopted,  aa  above  described,  can  Iw 
purclinsed  in  the  market  or  prepare<l  by  llu^  intelligent  and  care- 
ful phaiinacist,  luid  the  sale  of  an  inferior  or  deconipoeed  article  is 
entirely  inexcusable  and  may  generally  be  attributed  either  to 
th^  purchase  of  the  cheapest  obt-ainable  goods  or  to  gross  carekwt- 
nesa  either  in  the  preparation  or  preservation  of  the  article  in 
quetttion."    A  list  of  the  sample**  examined  is  appended: 
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Stronger  Ether  —  {Aether  Fortior^  U.  S.  P.). 

Sixty-one  samples  examined,   of  which  there  were  of   good 
quality,  thirty-eight;  inferior,  nineteen;  and  fair,  four. 

Two  qualities  of  ether  are  recognized  by  the  XJ.  S.  P.,  m., 
"  ether,"  si)ecific  gravity  about  0.750,  and  containing  about  twenty- 
six  per  cent  of  alcohol,  and  "stronger  ether,"  with  a  specific 
gravity  not  higher  than  0.725,  at  fifteen  degrees  C,  and  contain- 
ing about  six  per  cent  of  alcohol.  The  term  "sulphuric  ether'* 
is  not  recognized  in  the  Pharmacopeia*  Stronger  ether  is  gene- 
rally used  as  an  anaesthetic,  and  ought  always  to  be  kept  in 
stock  by  the  pharmacist.  When  it  is  called  for  by  its  officinal 
name  in  full  it  ought  always  be  supplied,  and  the  substitution 
of  common  ether  or  the  so-called  "wash  ether"  of  the  trade  is 
entirely  inexcusable,  and  betokens  great  carelessness  or  ignor- 
ance on  the  part  of  the  seller.  Particulars  concerning  these 
samples  are  appended: 
ISUl.  36 
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SaffTon—{Oroous,  U.  S.  P.). 

Thirty-three  samples  examined,  of  which  eight  were  of  good 
quality,  while  twenty-five  consisted  of  "safflower"  (fia/rthximus 
tmctorius).  Concerning  the  substitution  of  this  article  for  saf- 
fron, I  quote  from  a  previous  report :  "  The  saffron  of  the  Phar- 
macopoeia consists  of  the  stigmas  of  Crocus  satmua^  and  is  often 
known  in  the  trade  as  Spanish  saflfron,  or  true  saffron.  No  other 
kind  of  saflfron  is  recognized  in  the  Pharma<5opoeia,  and  when  it  is 
called  for  by  its  oflKcinal  name,  no  other  article  should  be  substi- 
tuted for  it.  Safliower  is  very  cheap  and  is  often  called  for, 
verbally,  as  a  domestic  remedy  under  the  name  of  saflfron ;  but 
when  the  demand  is  for  the  pharmacopoeial  drug,  it  should  not  be 
dispensed.  At  all  events,  if  oflfered  in  its  stead,  the  substitution 
should  be  explained  ;  but  no  such  explanation  was  made  in  any 
of  the  above  oases."    A  list  of  the  samples  is  appended : 
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Compound  EfTervescing  Powder — (Puhda  Efferveacena   Com- 

j>08itus^  U.  S,  p.). 

Seventeen  samples  examined,  of  which,  twelve  were  of  good 
weight  and  quality,  and  in  five  the  contents  of  either  the  white 
or  blue  paper,  or  both,  were  twenty  per  cent  or  more  short  weight. 
Seidlitz  powders  are  generally  measured  and  not  weighed,  and 
while  it  is  by  no  means  necessary  that  they  be  made  with  great 
accuracy,  the  contents  of  the  papers  should  certainly  not  vary  to 
exceed  twenty  per  cent  A  firm  in  Brooklyn  advertise  in  a  lead- 
ing pharmaceutical  journal  seidlitz  powders  denominated  "Keg- 
ular,"  Which  contain  but  two  drachms  of  the  seidlitz  mixture 
instead  of  two  drachms  and  two  scruples,  in  the  blue  paper.  This 
is  just  twenty-five  per  cent  short  weight  Particulars  concerning 
the  samples  examined  are  appended: 
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Precipitated  Sulphur  ^  {Sulphur  PrcedpiUiium,  0.  S.  r.). 
Thirty-six  samples  examioed,  of  which  only  seven  were  of  good 
quality,  while  twenty-seven  were  of  iuferior  quality,  oontolnitig 
large  quantities  of  sulphate  of  lime,  and  two  consisted  of  washed 
sulphur,  ignorantly  or  carelessly  sold  for  precipitated  sulphari/ 
Concerning  this  article  I  quote  from  my  lost  annual  report: 
"The  sale  of  common  lac  sulphur  for  the  offioinal  precipitated 
sulphur  is  entirely  inexcusable.  It  is  loaded  with  sulphate  of 
lime,  and  since  precipitated  sulphur  of  good  quality  is  easily 
obtainable  in  the  market,  at  a  slightly  high-ir  price,  this  substi- 
tution ought  never  to  be  made;  but  the  above  results  show  that 
the  proper  article  was  sold  in  but  about  one-tiuarter  of  the  cases. 
Pharmacists  ought  to  be  familiar  with  the  various  grades  of  the 
medicinal  articles  in  which  they  deal,  and  a  good  result  will  be 
accomplished  if,  by  calling  attention  to  errors  of  this  kind,  an 
improvement  in  this  reBj)ect  can  t>e  brought  about.  The  teats  bj 
which  genuine  precipitated  sulphur  esui  bo  distinguished  from 
the  impure  commei-cial  article  are  laid  down  in  the  Thanna- 
oopoeda,  and  are  esisily  applied  by  the  retailer.  In  tliis  oas^ 
however,  he  hardly  needs  even  to  make  a  test,  for  tlie  price  lie 
pays  and  name  under  which  he  buys  sullicientJy  indicate  tha 
quality  of  the  article  supplied  him.  It  is  not  a  question  whetKsr 
the  article  is  one  of  prime  importance  or  not,  but  whether  ft 
drug  largely  adulterated  with  inert  mineral  matter  ought  to  be 
sold  for  medicinal  uses  when  a  pure  one  is  easily  obtainable.** 
The  following  table  gives  a  description  of  the  samples: 
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Washed  Sulphur  —  {Sulphur  Lotum^  U.  S.  P.). 

Forty-one  samples  examined,  of  which,  thirty  were  of  good 
quality,  eight  of  inferior  quality,  not  being  washed  at  all,  but  pos- 
sessing all  the  natural  acidity  of  the  common  flowers  of  sulphur, 
and  two  consisted  of  precipitated  sulphur  of  good  and  one  of  pre- 
cipitated sulphur  of  inferior  quality,  sold  through  ignoraiice  or 
carelessneBs  for  washed  sulphur,  which  was  called  for  in  writing. 
I  quote  from  my  last  annual  report:  '^Washed  sulphur  is  one  of 
the  articles  which  has  been  selected  for  examination,  not  because 
it  is  a  yeiy  important  drug,  but  to  test  the  carefulness  and  relia- 
bility of  the  dealer.  The  natural  acidity  of  commercial  sublimed 
sulphur,  or  flowers  of  sulphur,  is  removed  by  treatment  with 
ammonia  and  subsequent  washing,  and  as  it  is  easily  prepared  by 
the  retailer,  or  obtained  from  reliable  dealers,  there  is  no  reason 
why  another  article  should  be  substituted  for  it^  or  an  impure 
article  be  sold."  The  following  table  gives  a  description  of  the 
samples: 
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FOODS. 


The  following  were  the  articles  examined: 

Coffee. 
One  hundred  and  eig^hty-two  samples  ■were  eiainliie<i. 


The 


pricfi  was  not  speoified  in  calling  for  the  article,  nor  the  kind  of 
coffee  desired,  and,  as  a  result,  coffee  of  good  quality  and  free  from 
aditltemtioQ  was  sold  in  about  three-flfths  of  the  cases.  Fifty 
Baiu^flea  contained  hoth  chicory  and  other  foreign  vegetable  mat- 
ter, such  as  peas  and  rye;  eight  eamples  containwi  chicory  alone, 
and  twenty  contained  other  vegetable  adulterants,  iVrtaficial 
coffee  berries  are  now  largely  manufactui-ed  at  home  aud  abroad, 
but  no  samples  of  the  unground  berries  were  found  in  the  hands 
of  retailers.  From  a  manufacturer  in  Sioux  City,  Iowa,  however, 
we  obtained  a  sample  of  imitation  coffee  berries,  offered  by  him  at 
eight  cents  a  pound,  and  of  "  coffee  substitute,"  apparently  the 
t)raken  refuse  from  the  manufacture  of  tiie  berries,  offered  at  four 
cents.  The  articles  he  guarantees  to  be  "  strietly  vegetable  and 
not  a  thing  in  them  injurious,  which  is  in  favor  of  our  goods  over 
many  in  the  market"  Inclosed  with  his  letter  was  a  copy  of  a 
testimonial  from  an  analytical  chemist  of  Louisville,  certl^ong 
to  the  harmlessness  and  wholeeomeneas  of  his  products.  From  a 
firm  in  Philadelphia  we  also  obtained  a  sample  of  imitation  ber- 
ries, and  from  a  Boston  manufactutrer  samples  of  "  coffee  pellets  " 
and  "crushed  coffee  i>eJlet8,"  The  former  were  small  cylindrical 
mosses  and  the  latter  was  in  coarse  powder.  Complete  analyses 
have  not  as  yet  been  made  of  these  products.  The  coffee  berries 
are  a  fairly  good  imitation  of  i-eal  coffee,  being  of  good  color  and 
of  different  sizes  and  shapes.  They  lack,  however,  in  everj-  case 
Hie  thin  fibers  found  in  the  groove  of  real  coffee,  and  when 
crushed  between  the  teeth  ore  harder  and  less  brittle,  and  possess 
none  of  tJie  distinctive  flavor  of  tme  coffee.     With  such  Imitations 


\ 
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upon  the  market  it  is  evident  that  the  consnmep  who  has  his  coffee 
weighed  out  and  ground  in  his  presence  is  no  longer  sure  of  get- 
ting an  unadulterated  article,  since  these  fraudulent  berries  may 
be  mixed  with  real  coffee  berries  in  any  desired  proportion  by 
either  the  wholesale  or  retail  dealer.  Various  "  coffee  mixtures,'* 
consisting  of  ground  cereals  and  other  vegetable  material,  and 
containing  no  real  coffee  whatever,  intended  for  mbdng  with 
ground  coffee,  are  sold  by  wholesale  dealers  at  various  prices.  It 
Is  doubtful  whether  any  of  these  articles  contain  anything  of  an 
injurious  nature,  but  the  sale  of  such  fraudulent  substitutes,  at  a 
price  which  is  out  of  all  proportion  to  any  slight  value  they  may 
possess  as  nutrients,  can  not  be  too  strongly  condemned.  A  list 
of  the  samples  examined  is  ax)pended: 
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Black  Pepper. 

Probably  no  spice  is  more  generally  adulterated  than  pepper. 
Not  only  is  the  dust  and  dirt  which  accompanies  the  berries,  aud 
should  be  removed  by  screening,  intentionally  mixed  with  the 
berries  in  grinding,  but  artificial  mixtures  of  a  great  <ariety  of 
substances,  skillfully  comi)ounded,  are  made  in  quantity  to  be 
used  in  adulterating  the  pepper  to  any  desired  extent  iVmong 
the  substances  most  frequently  employed  for  this  purpose  are 
mustard  hulls,  rice,  com,  ground  cocoanut  shells,  wheit  Hoar 
and  peas.  None  of  the  substances  are  in  any  sense  hamf  d  in 
the  quantities  used,  but  the  sale  of  such  rubbish  for  pepper  ojjri 
not  be  too  strongly  condemned.  Of  sixty-six  samples  examined 
forty-eight  were  more  or  less  largely  adulterated.  One  sample 
contained  cayenne  and  ground  cocoanut  shell  was  detected  in 
fifteen.    A  list  of  the  samples  examined  is  appended: 
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WATER    ANALYSES. 


During  the  year  twenty-five  samples  of  water  have  been  exam- 
ined, as  follows: 

No.  76.  January  27. —  Hudson .  river,  350  feet  south  of  intake 
pipe  of  Albany  pumping  station,  and  seventy-five  feet  from  the 
dock.  Taken  from  under  the  ice.  Water  high,  within  a  foot  of 
the  docks,  owing  to  rains. 

No.  77.  January  30. —  Albany  city  supply,  from  laboratory 
faucet.    Bleecker  reservoir. 

No.  78.  February  5.-«-  Intake  at  Albany  pumping  station.  High 
water  in  river. 

No.  79.  February  5. —  Air  chamber,  Albany  pimiping  station. 

No.  80.  February  25. —  "  Well  water."    Source  not  stated. 

No.  81.  June  11. —  Oattarangus  water  works  supply,  Cattarau- 
gus, N.  Y. 

No.  82.  Julv  8. —  Well  water  from  Green  Island. 

No.  83.  July  18. —  Hudson  river,  near  Castleton,  after  blast  of 
rock  in  river  bed. 

No.  84.  July  31.—  Reservoir,  Little  Falls. 

No.  85.  July  31. —  Service  pipes,  Little  Falls. 

No.  86.  August  1. —  Lansingburgh,    Source  not  stated. 

No.  88.  August  3. —  Sandy  Hill.    Source  not  stated. 

No.  89.  August  12. —  "  Well  water."    Source  not  stated. 

No.  90.  August  27. —  Receiving  reservoir.  Little  Falls. 

No.  91.  August  27. —  Distributing  reservoir.  Little  Falls. 

No.  92.  August  27. —  Service  pipes.  Little  Falls. 

Na  93.  September  3. —  Bath-on-the-Hudson.    Source  not  stated. 

No.  94  September  3. —  Bath-on-the-Hudson.    Source  not  stated. 

So  small  an  amount  of  waters  Nos.  93  and  94  was  sent  that  full 
analyses  could  not  be  made. 
1891.  45 
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No.  95.  October  17. —  Inlet  to  Owasco  lake,  Aubum,  at  Moravia 
dam,  just  above  villaga 

No.   96.  October   17. —  Inlet  to   Owasco  lakei,   Auburn,   below 

No.  97.  October  17. —  Inlet  to  Owasco  lake,  Auburn,  at  entrance 
to  lake. 

No.  98.  October  17. —  Owasco  lake,  Auburn,  near  bead  of  lake. 

No.  99.  October  17. —  Owasco  lake,  Auburn,  at  waterworks 
inlet. 

No.  100.  October  17. —  Owasco  lake  outlet,  below  Auburn. 

No.  101.  December  10. —  Well,  Middletown. 

The  results  of  the  analyses  of  these  samples,  in  tabluar  form, 
are  appended.  Samples  Nos.  76,  77,  78  an<f  79  are  of  water  sup- 
plied Albany  in  January  and  February,  1891,  viz.:  From  the  Hud- 
son river  opposite  the  city;  from  the  Bleecker  reservoir  supply, 
and  from  the  pumping  works.  The  results^ of  the  analyses  of  these 
four  samples  are  appended: 
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Conclusion. 
During  the  past  year  the  fmxl  and  drug  work  of  the  TloanJ  lias 
be«i  greatly  extended  as  bIiowb  by  thf  prosent  report.  2Jew  ter- 
ritory has  been  covepwl:  a  tiHich  larger  duhiIxt  of  eaniplcs  col- 
lected and  examined  tlian  icer  iK'fopp,  and  food  articleB,  ae  well  OM 
drugs  collefted,  for  liic  firwt  time  in  several  yeara  It  is  believed 
that  the  work  whicli  lia»  been  done  bus  been  i«wi  active  of  nmcb 
gwMi  and  h:is  bad  an  unportant  i^ect  more  partieulnrly  in 
improving  the  quality  of  the  linigM  sold  throughout  the  State. 
The  work  continues  to  receive  the  approval  of  leading  njanufflL'tar- 
ers  and  deiib'rs  and  of  the  pbamiaceuticaJ  and  medieal  journals 
and  asHOoiatloiis.  It  is  advised  tbat  tlie  work  bo  continued  ibiring 
the  ensiling  year  iii)on  eeaeutially  tho  same  plan  an  tliat  pursued 
during  tlie  past  mix  months,  Witli  a  larger  .npiiroprialion,  a 
corps  of  tjained  asaistants  and  a  weU-equipi»od  laboratory,  devoted 
to  ihia  work  exclusively,  an  immense  amount  of  eheiuical  work 
migUli  be  done,  and  extended  investigations  made  in  uuiny  direc- 
tions in  matters  pertaining  to  sanitai?  Hcience  and  lo  piibli'^  heaith. 
■flie  water  supply  of  the  State,  a  subject  of  vital  imimrtjuice  in 
evea-y  community  and  to  every  citizen,  is  now  recei\'ing  Ihe  atten- 
tion of  the  Board,  but  in  order  that  we  iimy  defll  pri>pei-ly  with  t^hie 
subject  alone,  increased  facilities  for  carrying  on  the  chemical  work 
are  needed.  It  is  hoped  that  the  work  which  has  been  done  during 
the  past  year  and  which  we  exi>ect  to  accomplish  during  the  year 
ensuing,  ma.y  commend  itself  to  the  pe<>ple  of  die  Stsite,  awaken  a 
greater  interest  in  sanitary  science  and  eventmally  lend  lo  the 
establisbment  of  a  State  laboratofy,  suitjibly  equipped  and  pro- 
Tided  for,  in  wliich  a  very  much  larger  amount  of  win-k  of  even 
greater  value  may  be  done  than,  with  our  present  appntpriation 
and  facilities,  we  have  been  able  to  accomplish  in  the  past. 
HeBi)ectfully  submitted. 

WILLIS  G.  TtJCICER, 

Director  Slate  Lfihoralory. 
Albany,  N.  Y.,  January  1,  1892. 
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Sanitary  Condition  of  the  State  and  Summary  of 
Mortality  Reported  During  the  Year. 


With  the  exception  of  the  city  of  DiiiUurk  aad  the  towns  o( 
Bombay,  Franklin  county;  Catharine,  Schuyler  county;  Clarkson, 
Monroe  county;  Clynier  and  French  Crwk,  Chautauqaa  countj-; 
Diana,  Lewis  county;  Italy,  Yatee  county;  New  Hudson,  Allt^any 
county;  Orwell  and  PariFh,,  Oswego  county;  Otisco,  Onondaga 
county;  Buasia,  nerbimer  county,  and  South  Valley,  Cattaraugus 
connty,  returns  of  mortality  and  reports  of  prevalent  diseases  have 
heen  received  from  every  one  of  the  thirty-two  ritit**  and  93S  towns 
of  the  State.  Tlie  population  of  Dunkirk  is  »,410,  and  that  of  the 
thirte«i  spaiBely  inhabit*^  toivns,  l!t,4(H).  Thu  reports!  mor- 
tality therefrom  represents  that  of  a  population,  according  to  the 
last  cenflus.  of  5.i)70,000. 

During  the  year  ending  with  NnvembcT,  1891,  the  niuntiep  of 
deaths  reported  in  the  monthly  hullotina  is  121,3!)8.  Besides  these 
there  have  been  received  the  i-eports  of  4,173  deatlis  which  were 
Bent  too  Inte  to  he  included  in  the  bulletins,  making  the  number 
of  deaths  for  tlie  year  125.571.  This  makes  an  annual  death  rate 
of  twenty-one  per  thousand  inhiibitanls.  If,  instead  of  the  popu- 
lation of  the  last  census,  there  be  taken  the  mtimated  population 
of  Bome  of  the  larger  cities,  which  would  add  about  225,000,  the 
death  rate  would  be  reduced  to  20.:;5  per  thooswnd  inha.bilant8  for 
the  year.  The  death  rate  fop  1890  was  estiniatod  at  19.65  per 
thonaand  inhabitants  for  the  year. 

The  average  number  of  deaths  daily  during  tho  year  waa  383; 
in  1S90  it  was  320;  in  1889  it  Wiis  286;  in  1S88  it  was  24(6;  in  1887 
It  was  264,  and  in  18SIJ  it  was  238;  for  the  past  six  yeare  the  doily 
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average  mortality  is  about  300.  A  comparison  by  population  can 
not  be  made  for  the  several  years  for  lack  of  exact  knowledge  as  to 
the  population  reporting.  Returus  were  less  complete  during  the 
psreceding  years,  which  in  part  accounts  for  the  smaller  number 
of  deaths. 

For  the  sake  of  allowing  a  comparison  in  detail,  month  by 
month,  with  preceding  years,  the  following  table  has  been  pre- 
pared, giving  the  number  of  deaths  and  their  causes  for  1889, 
1890  and  1891 : 
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Mortality  for  Different  Seasons. 

It  hae  been  found  to  be  an  invariable  fact  bo  far  back  as  the 
records  of  this  Boai'd  havi-  Ut-en  carried  that  November  is  the 
belli tl]lt-Bt  month  iu  the  jeai-  in  this  State.  The  year  1891  was 
not  ail  exception  to  this  mle.  The  average  daily  rate  of  mortal- 
ity' in  November  was  291,  that  of  the  preceding  ten  months  being 
338.  For  Ihe  past  six  years  November  has  shown  an  average 
duly  mortality  tbat  is  less  by  twenty-five  deaths  i>er  day  tliao. 
the  daily  average  for  the  entire  period.  On  the  other  hand,  July 
has  almost  without  exception  been  the  month  of  highest  death 
rate,  and  in  July  of  1891  the  daily  mortality  rose  to  3C7,  or 
fleventy-six  more  than  in  November. 

The  ordinary  course  of  events,  which  may  be  seen  as  shown  in 
the  number  of  deaths  month  by  month  in  1889  in  the  foregoing 
tabic,  has  not  b4?en  followed  iu  either  1890  or  1891,  In  the  formei^ 
it  is  seen  that  tlie  mortality  in  January  ia  far  in  excess  of  the 
ordinary,  and  in  April,  1891,  the  mortality  rises  to  the  extra- 
Ol-dinary  rate  of  463  deaths  daily,  the  months  preceding  and  fol- 
lowing it  also  showing  high  rates.  The  perturbing  causes  (or 
these  deviations  are  traceable  to  the  outbreaks  of  epidemid 
infill  enza. 

To  show  the  relative  healthfulness  of  the  different  seasona,  for 
different  years,  tliis  table  has  been  prepared.  It  shows  the  actual 
and  relativt'  mortality  for  the  seasons  for  several  years,  for  com- 
parison with  that  of  1891.  It  is  also  made  to  include  the  pro- 
portion of  dejiths  during  these  periods  in  early  life  and  from 
zymotic  diseases. 
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COMPABATIVa   MOBTALITT   FOB  THE   FoDB  ^SeABOSS. 
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Infant  mortality. —  Of  the  deaths  which  occurred  during  the 
year  34.9  per  cent  occurred  under  the  age  of  5  years.  The  aver- 
age for  the  five  years  pi'eceding  was  35.8.  In  1890  the  infant 
dealh  rate  was  very  low  heing  only  31.2;  for  the  years  before 
that  it  has  never  been  less  than  3G.3.  The  past  two  years  have 
been  marked  by  low  comparative  mortality  in  early  life.  The 
realms  for  this,  which  are  to  be  looked  for  in  the  variable  pre- 
valence either  of  diseases  fatal  to  young  cliildiiin  or  on  the  other 
hand  of  those  fatal  to  more  advanced  life,  will  l>e  made  meatlon 
of  later  in  tliis  summary  of  prevailing  causfs  of  death  during 
tlie  year. 

Comparative  Mortality  in  the  Sajiitary  Districts. 

Because  of  iu  a'txv:  and  the  varying  conditions  affecting  sanitary 
alTaii-8  [he  Ktate  has  been  divided  into  eight  aanitary  districts, 
and  record  of  the  mortality  of  each  has  been  kept  and  published 
in  the  monthly  bulletins. 

IThe  Maritime  distriet  includes  New  York,  Brooldyn,  Longi 
Island,  Staten  Island  and  Westchester  county;  it  is  made  up 
almoHt  wholly  of  an  urban  jMipulation  and  includes  all  of  the 
State  that  is  in  proximity  to  the  ocean.  The  Hudson  Valley 
district  takes  in  the  counties  bordering  the  Hudson  river,  and 
contains  numerous  cities  of  medium  size,  as  well  as  a  fairly  w<dl 
populated  agricultural  countrj'.  The  Adirondack  and  Northern 
district  includes  a  large  section  of  the  State  north  of  the  Itlohawk; 
it  contains  mueh  wilderness  and  sparsely  settled  country.  The 
Mohawk  Valley  district  is  a  populous  manufacturing  and  agri- 
cultural  district  along  the  line  of  the  Mohawk  river.  The  South- 
em  Tier  district  contains  the  counties  along  the  southern  border 
of  the  State  and  has  considerable  areas  that  are  sparsely  settled, 
while  it  also  has  numerous  large  villages  along  the  Erie  railroad. 
The  East  Central  and  West  Central  districts  include  all  the  cen- 
tral counties  of  the  State,  and  are  composed  mostly  of  an  agri- 
cultural region.  The  Lake  Ontario  and  Western  district  has  In 
its  limits  the  large  cities  of  Buffalo  anS  Rochester  and  all  the 
counties  lying  along  the  great  lakes. 
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The  following  table  has  been  prepared  to  show  the  comparative 
mortality  in  these  different  districts,  and  that  of  1891  as  com- 
pared with  the  average  of  the  preceding  five  years.  It  also  shows 
the  relative  prevalence  of  different  diseases  in  the  urban  portions 
of  the  State,  the  cities  and  large  villages  being  included  under 
"  sjyecified  localities,"  and  under  "  rest  of  district "  the  portions  of 
the  State  not  separately  noted  in  the  bulletins  and  consisting  of 
sparsely  settled  rural  towns,  are  included. 
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Comparative  Moetalitt  Betwkkn  1891  and  the  Five  Tsabs 

mohawk  tai. 
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The  Zymotic  Mortality  of  1891. 
Ordinarily  on  this  depesds  the  relative  healthfulneBS  of  the 
State.  In  order  to  show  at  a  glance  the  proportion  of  deaths  from 
the  commonly  accepted  zymotic  diseases  the  following  table  has 
been  prepared,  which  will  show  the  proportion  of  deaths  fttMn 
these  cauBCB  for  1891  and  the  six  years  preceding,  and  also  their 
relative  prevalence  for  the  four  seasons  of  the  year.  It  Is  to  be 
noted,  however,  that  the  computation  does  not  include  the  mor- 
tality from  epidemic  influenza,  which  fact  should  be  borne  in  mind 
In  noting  the  proportion  given  by  zymotic  deaths  in  the  winter  of 
ISiJO  and  in  the  spring  of  1891,  during  wjiich  periods  it  prevailed, 
and  for  reasons  to  be  given  not  being  included  under  zymotic  mor- 
tality, it  operates  to  largely  Iowm-  the  ratio  as  given  of  zj'motic 
deaths: 

Id  each  1,000  deathB  there  were  from  zjrmotlc  diseasea: 
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In  some  respects  a  similarity  is  noted  between  the  relative  mor- 
tality as  shown  by  this  table  in  1891  and  1890.  "Hie  proportloD 
for  tbe  winter  months  in  1890  is  almost  the  same  as  that  for  thfl 
Bpring  months  in  1891  and  the  proportion  for  the  entire  year 
varies  but  little  for  the  two  years.  Boti  show  a  much  lower 
i^tive  symotic  mortality  for  the  two  yeara  than  is  found  daring 
the  years  preceding. 

Taking  the  zymotic  diseases  in  detail  another  table  is  prepared 
which  shows  the  percentage  to  the  total  mortality  of  each  of  the 
symotic  diseases  for  1891  and  the  e^x  years  preceding  during  tb« 
foor  eeasons: 
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Epidemic  Influenza  (Grippe). —  This  disease,  to  which,  reference 
had  heretofore  beeo  made,  has  been  the  most  reinarlcable  of  epi- 
edmJCB  which  has  occmred  in  the  sanitary  history  of  thiB  State. 
None  has  occurred  wh5ch  has  been  bo  widespread  in  its  influences 
or  attended  with  so  preat  mortality,  MaJcing  its  first  appearance 
a  very  short  time  before  the  commencement  of  1890,  it  developed 
almost  simultaneously  over  the  entire  State  and  caused  in  Janmry 
of  that  year  a  very  large  increase  in  tlie  death  ratt>,  the  total  num- 
ber of  deaths  being  5,000  greater  than  the  average  for  that  month 
for  the  five  years  preceding.  How  many  of  these  were  attribut- 
able to  tliis  disease  it  is  not  possible  to  say  with  accuracy.  Any 
attempt  to  actually  enumerate  the  mortaJity  from  this  disease 
would  be  exceedingly  diflScult.  As  a  matter  of  fact  comparatively 
few  deaths  liave  been  returned  as  due  to  tJiis  cause  alone.  It  Is 
left  as  a  matter  of  inference  to  state  the  influence  which  it  had 
upon  the  death  rat«.  Not  less  than  5,000  deaths  occurred  during 
the  montlm  of  January,  Pebniary,  March  and  April  of  1890  which 
can  not  be  accounted  for  except  as  \temg  due  to  epidemic 
influenza. 

In  1891  this  disease  reappeared  in  the  early  part  of  the  year. 
Its  onset  was  very  different  from  that  of  the  year  before,  when 
the  whole  area  of  the  State  was  practically  afiTected  simulta- 
neously. It  eame  on  gradually,  being  noted  hei'e  and  there.  It 
also  took  hold  upon  the  community  less  acutely.  It  was  reported 
as  prevalent  in  the  western  f^t^vtes  a  considerable  time  t)efore  Its 
presence  waa  appreciated  here.  It  seems  probable  that  it 
occurred  here  and  tliere  as  early  ae  January:  at  any  rate  It  waa 
occasionally  given  as  a  cause  of  death,  and  there  were  800  more 
deaths  than  in  the  montli  preceding,  although  there  were  3,000 
less  than  in  the  preceding  January.  In  January  there  were  308 
deatlis  per  day  and  in  February  310,  which  is  not  much  above  the 
average  per  diem  death  rate  for  years  past.  In  Marcli,  however, 
there  was  an  abnipt  rise  of  the  daily  death  pate  to  344;  in  January, 
1890,  when  the  epidemic  was  then  at  its  height,  the  daily  rate  was 
898.  The  undisturbed  zymotic  death  rate  Is  ordinarily,  in  MarcJi, 
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this  as  the  8ole  or  predominating  cause  of  death.  It  ex] 
itself  in  the  first  place  as  caiTsing  acnte  respiratory  disease  and 
then  in  causing  acute  disease  of  other  organs,  notably  the  nerrooB 
and  digestive  and  to  a  less  degree  the  circulatory  and  unnary,  and 
finally  it  hastens  liie  death  of  those  feeble  from  age,  dyscrasias  of 
all  Borte  and  chronic  disease.  The  increase,  for  instance,  is  seen  in 
cancer  and  old  age  and  to  a  lai'ge  degree  in  the  nonclasBifled 
causes  of  death  under  the  system  of  classifies  lion  which  is  fol- 
lowed by  Ihis  office.  It  is  not  apparent  how  it  can  he  possible  to 
take  the  returns  as  certified  and  sent  to  a  local  or  centra]  board 
tot  r^iatry  and  classify  from  them  those  clearly  attributable  to 
this  disease.  It  is  left  for  inference,  but  it  would  apjiear  that  this 
need  not  be  remote  from  the  fact  after  the  manner  outlined. 

This  report  ia  not  intended  to  do  other  than  ^peak  of  data 
fuTQJshed.  The  causes  of  the  epidemic  and  of  its  recurrence  hare 
yet  to  be  investigated.  It  may  he  added  as  auothpr  coutrihalory 
(act,  however,  that  it  has  not  shown  itself  to  be  especially  a 
disease  either  of  the  city  or  the  country.  It  also  has  been  noted 
that  its  second  recurrence  lias  been  much  more  gradual,  piaoc 
when  in  1890  it  fell  upon  all  parta  of  tlie  State  simoltaneoua'y, 
in  1891  it  upp'iired  here  nnd  tlure  in  one  locality  and  then  hi 
anoUier,  and  as  a  whole  was  found  to  exist  possibly  month* 
before  the  acme  of  the  epidemic  was  reached.  ITien,  too,  it  iieisnB 
to  have  varied  greatly  in  its  viruleuce  in  different  localities, 
seme  of  which  exhibited  one  type  of  its  multifarious  forms  of 
exprcfsion,  8ome  another.  These  would  appciir  to  imply  that  lis 
gi-rm  [for  with  certainty  it  is  a  zymotic  disease)  having  once 
made  entry  secures  a  local  and  probably  a  telluric  habitat,  that 
most  likely  needs  atmospheric  conditions-  for  its  devclopnient, 
that  are  favirable  to  its  active  gei-minati'iTi,  It  is  for  iloaer 
stn  jj  to  tell  what  these  are,  or  to  say  wheth'T  it  is  only  intectiona 
a^arc  from  tlie  person  or  whether  it  is  as  many  tliink  contag)Att4. 
It  has  proved  to  be  a  deadly  scourge  nnd  one  whose  recuirenw 
under  Its  favorable  conditions  may  yet  be  anticipate*!,  agaimt 
wliich  we  have  yet  to  learn  what  powers  to  employ. 
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~  These  must  be  bo  called  Binofr! 
1  extPiiordiani-y  zytnotic  disenscvl 


't'he  commnii  zymotic  diseases.- 
ihii  disease  jn&l  nientiontHl,  as  an 
is  iiiJi  iiKluded  among  them. 

A  foregoing  table  ^owa  the  proportion  which  ihese  diseaRM 
bear  to  the  total  mortjiliry  (see  table  giving  niiiiiber  of  deatbl<fl 
from  zymotic  diseases  in  each  1,000  deaths  from  all  oanses);  fromfl 
this  may  be  learned  the  relative  prevalence  of  dis<'a 
class  for  this  year  as  compared  with  other  jeai-s,  and  also  tlifid 
seasonal  prevalence.     It  must  be  borne  in  mind  that  the  mortnlitJ^V 
from  grippe,  in  the  winter  of  1890,  and  the  Bpring-  of  1891,  1 
responsible  for  the  very  material  lowering  of  tli-;  proportion,  t 
obsen'ed  in  these  seasons.     Following  this  table  is  one  whicj 
shows   the   comparative   prevalence  of   each   individual  zymoti 
disease  to  the  entii-e  zymotic  mortality,  and  thia  also  shows  thrf 
relative  seasonal  prevalence. 

Taking  these  d^ases  in  the  order  of  their  occurremt?  in  tbe 
tabulation  adopted  referraice  will  be  made  to  each  In  detail 

Cerebro-spinaJ  fever. —  A  noteworthy  fact  re;:ardiug  thia  die- 
ease,  shown  by  tbe  accumulated  statistics  prv.*e>mil  in  the  laat 
preceding  table  is  the  almost  perfect  uniformity  of  its  prevalence. 
[  In  the  winter  it  bears  a  proportion  year  ifter  year  of  about  ZJi 
[per  cent  to  the  entire  zymotic  mortality,  in  the  spring  4.5  to  &.0, 
I  In  summer  about  1.5,  and  in  the  fall  about  2,5  per  ceni.  There  ib 
I  not  a  month  in  the  year  in  which  is  foils  of  being  reported,  but 
'  the  table  confirms  what  has  always  been  remarked  renardiiig 
f  it,  that  it  is  most  prevalent  in  the  spring;  next  to  that  in  the 
\  winter  months. 

It  has  not  been  called  to  the  attention  of  the  Board  that  it 
has  especially  prevailed  in  any  parUcolar  locality,  but  it  Is  a  J 
noticeable  fact  that  it  establishes  itself  in  iiertain  localities  and] 
I  zemains  there.     For  the  past  seven  years  it  hiis  canaed  .I-O  per 
I  cent  of  the  zj-motic  mortality  and  that  has  bwn  the  proportion 
[  which  it  has  borne  during  the  past  year, 

T^hoid  fever. —  There  were  1,890  deaths  from  this  catise  do^  ^ 
Eing  the  year,  which  is  1.5  per  cent  of  the  total  mortality  and  t 
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varies  not  matenall.v  from  the  proportion  for  the  past  seven  yearn, 
being,  Iiowe('er,  aomewhat  higher.  It  has  caused  nearly  ten  per 
cent  of  the  entire  zymotic  mortality.  In  December,  Janufiry  and 
February  last  a  remarkable  epidemic  prevailed  in  the  citiea  of 
Albany',  Cohoea  and  Schenectady,  and  al9'>.in  West  Troy  and  to 
aome  extent  in  the  surrounding  countr}'.  It  wiia  a  nuteworthy 
feature  of  tills  oulbreak  that  it  occurred  simultaneously  in  these 
places.  The  cause  for  this  simultaneous  outbreak  baa  not.  per- 
haps, been  ascertained  to  the  aatisfaetion  of  all.  Inasmuch  ns 
the  most  prominent  common  factor  that  was  present  to  all 
these  places  was  tliat  of  their  water  supply  coming  from  one 
stream,  the  Mohawk  and  Hudson  below  the  entry  of  tlie  later. 
This  taken  in  connection  with  the  fact  that  contiguous  placee,  in 
which  the  atmospheric  coudltiona  tould  not  have  been  materially 
different  has  given  good  reason  to  suspect  this  source;  for  instance^ 
Green  Island,  which  is  practically  a  part  of  West  Troy,  Troy, 
Lansingburgh,  ^V'aterford  and  other  couimunities  farther  north, 
all  escaped  tliU  epidemic.  By  some  it  is  held  (bat  these  simultan- 
eous outbi-eaks  in  these  places  were  due  to  local  causes,  where- 
fore it  is  not  to  be  considered,  as  generally  agreed,  that  there 
has  been  one  common  cause,  although  such  would  seem  to  be 
lotriied  fop.  The  increase  in  the  mortality  for  the  Slate,  wliiclt 
is  confined  to  the  winter  and  spring,  is  traceable  to  this  exten- 
Bive  outbreak,  there  having  been  no  special  prevalence  to  a 
marked  degree  elsewhere.  Epidemic  prevalence  on  a  minor  scale 
was  reported  from  Auburn  and  from  Laurens  in  Otw.'go  coiinlyj 
reports  upon  which  are  found  elsi.-wbepe  in  this  volume.  The  (ol- 
iowiug  table  shows  the  number  ot  dL'atlis  from  typhoid  fever  in  eat^h 
thousand  deaths  during  1891  and  ihe  six  for^ohig  years  in  the  vari- 
ous sanitary  districts  of  the  State,  The  uniformly  low  rate  nf  com- 
parative prevalence  of  this  disease  in  the  Maritime  district  is  the 
most  noticeable  fact.  The  Hudson  Valley  district  has  uniformly 
the  highest  number,  the  Southern  Tier  district  following  closely 
after  it.     That  typhoid  fever  is  a  disease  of  the  countrj-  rather 
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than  of  the  city  is  also  shown  by  the  following  statistics  taken 
from  the  September  bulletin :  In  thirty  cities  2.44  per  cent  of  all 
deaths  were  from  this  cause;  in  forty-seven  large  yillages^  2.74  'per 
cent  were  from  this  cause;  and  in  1,886  country  towns,  entirely 
rural  in  character,  3.92  per  cent  of  all  deaths  were  from  this 
disease,  showing  a  very  considerable  increase  in  the  last  and  a 
moderate  increase  in  villages  over  cities. 
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Miiliirial  diseasea — The  yew  has  diiowii  a  remarkably  low 
death  va,te  from  diseases  of  this  claas.  The  suimuer  months  have 
bet-n  espedallj  free  —  the  lowest  of  any  ye«r  od  record.  The 
periods  of  greatest  preralence  were  in  the  winter  and  fall,  both 
seasons  having  about  the  same  number  of  deaths.  About  threw 
per  cent  of  the  total  zymotic  mortality  was  from  malarial  diseases, 
which  is  haj^Jly  half  that  of  the  years  that  preceded  1S91. 

Smallpox, —  In  January,  a  case  of  smallpox  developed  in  James- 
town. The  subject  of  it  was  a  young  man  who  had  lately  come 
there  fr«n  Newark,  N.  J.  Seven  persons  contracted  the  disease 
and  there  was  one  death,  in  April,  a  death,  was  reported  from 
this  disease  from  Ji'ew  York,  Thei-e  was  no  furtlier  occurrence 
of  smallpoi  in  the  8tate  until  November,  when  it  broke  out 
in  Seneca,  Ontario  county.  It  was  brought  there  by  an  «uigrant 
who  came  to  this  counOy  on  a  German  sbeamer,  he  himself  being 
an  Englishman,  shipping  from  Southampton.  Smallpox  was  said 
to  hare  been  upon  this  ship  and  it  was  on  that  account  detained 
at  Quarantine.  This  mfln  reached  Seneca  about  September  first 
and  appears  to  have  had  mild  varioloid;  at  any  rate  an  eruptive 
disease,  the  nature  of  wliich  was  not  recognized.  A  number  of 
cases  developed  subsequently  in  the  fwuily,  in  which  he  found 
employment,  and  tliere  were  three  deaths.  The  farther  spread 
was  speedily  checked  after  the  nature  of  the  disease  was  recog- 
nized. One  mild  case  contracted  here  occurred  in  the  neighboring 
village  of  Geneva. 

About  the  same  time  a  young  man  was  token  w^  varioloid  In 
Kingston.  He  had  been  traveling  in  various  places  and  at  the 
time  of  his  probable  expOBure  was  in  Vermont  and  it  8e«ns  prob- 
able that  he  took  it  by  contact  with  certain  persons  from  the  Prov- 
ince  of  Quebec  whom  he  casually  met  in  traveL  So  far  as  is  known 
tihis  is  the  only  possible  case  in  which  smallpox  was  taken  from 
Quebec,  where  aji  extensive  epidemic  has  prevailed  since  early  In 
September.  150  cases  being  reported  up  to  the  end  of  the  year,  with 
about  thirty  deaths.  During  the  year  there  have  been  five  deaths 
In  tiiin  State,  and  at  the  close  of  the  year,  its  exist«'nce  is  not 
known  of  anywhere  In  the  State. 
1891.  49 
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Bcai-Iet  ferer. —  'Oiis  has  been  much  more  preTaJent  than  in  1890. 
lt»  increase  began  in  the  lalljer  pait  of  1890,  prior  to  wliidi  ihe 
Btate  had  been  reniai'kably  fi-e»>  froui  it.  Tlie  inei-esBe  was  amadj 
tlirougti  the  winter  and  spring  months,  but  it  has  fatten  <^  lunoe 
tiien.  Pot  the  year  iti  i^iwed  12.7  per  c«it  of  the  zjmotic  de&tiifl^ 
more  thaji  dwible  tiiat  of  1890.  In  1889,  tlie  propnrtitm  was  about 
the  wmie  tu*  in  1891,  It  is  still  soiuewliat  above  t3ie  uvwage 
degree  of  pi-evalence.  Tlie  OiCtuat  number  of  deoibs  reported  fnmi 
t3iis  Cftuse,  sliowtng  its  vaxjing  pi-evalence  tb  as  follows:  In  ISSS, 
1,184  deaths;  in  1886,  1.011  dearths;  in  1887.  1,207  di^tlis;  in  1888, 
2,466  dentb»:  in  1889,  2,107  deaths;  m  1800,  913  deathd,  and  in 
1891,  3,254  deatihs. 

MeaBtea.— So  diwaHe  is  more  \-aiiable  than  this.  It  ronirea 
from  one  per  cent  to  twenty-four  per  cent  of  liie  zymotic  mor- 
tality'. It  wafi  prevalent  to  an  unusual  df^-ee  in  the  eai'ly  half  of 
1891,  trat  has  fjilU-n  iiff  vi^ry  miicli  during  the  latter  half  of  tlie 
y«ir.  (laufliDg  but.  1.5  pi^i"  cent  of  Ihe  d<^fas  from  zjinoiic  diseaaus 
duning  the  last  quarter  of  the  year.  It  boce  a  proportion  of  si-ren 
pe  r  cent  far  \he  entire  ye»r.  There  were  1.239  deatlis  from 
tliis  cause  during  hhe  twelve  months  covered  by  thin  report. 
The  following  are  the  numt>erB  of  deaths  from  measles  year  by 
year  since  1885:   1,170,  895.  1.205.  944,  899.  LKil  and  1,200. 

WTioopiug  cough. — IVmu  this  disease  there  has  been  compara- 
tive freedom;  858  deaths  were  attributed  to  it.  In  1890  there 
were  1,158,  and  In  1889,  1,332.  Five  per  cent  of  the  zymotic  mor- 
talitj-,  this  year,  was  caused  by  n  hooping  cough.  Lilce  scarlet 
fever  and  measles,  there  is  no  stability  to  its  prevalence. 

Diphtheria. —  This  is  the  most  important  of  all  the  z,\nnotic  di«- 
easee,  and  the  one  which  calls  for  more  penastent  effort*  for  tta 
control.  Out  of  21,717  deaths  from  zj-motic  diseases  in  1891, 1,844 
were  from  diphtheria,  nearly  one-fifth,  of  the  entire  amount;  or, 
deducting  diarrhoeaJ  diseases,  nearly  forty  per  cent  of  all  otliep 
zymotic  diseasea  It  is  gratifying  to  note,  however,  a  steady 
diminution  in  its  total  prevalence,  as  noted  on  the  large  scale  of 
year  by  year.  The  following  are  the  jaoportions  uf  deaths  from 
diphtheria  a*  compared  witli  the  number  of  deaths  from  all 
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for  the  la«t  seven  yoots:     In  each  1,000  deaths  there  were,  from 
difditheria,  in  X885,  56.06;  in  188li,  64.48;  in  1887,  07.27;  in  1888, 
61.rJ;  in  1889.  5fi.l2;  in  1890,  42.07.  and  in  1891,  39.78.    The  saioffj 
appears  in  the  actual  numt>er  of  deaths  year  bv  year  from  thlrffl 
disease.     In   1885   there  wei-e  7,300  deaths  from   diphtheria;  Ufl 
1880,  5,000;  in  1887,  0,500;  in  1888,  6,450;  in  1889.  5,850;  in  ISSOM 
4,915  and  in  the  twelve  months  juiit  ended,  4,850.     Ttiis  shonnf 
that  the  dise-sise  has  decreased  steadily  for  years.     It  ia,  perhaps, 
not  BUBceptible  of  proof  tJiat  ttiis  diminution  has  l>een  the  direct 
reHult  of  control  of  the  disease  by  the  sanitarj'  authorities,  but  It    . 
is  to  be  said   tha.t  its  diminution,  which  ha«  now   brought  thtffl 
actual  number  of  deaths  down  to  onjy  about  half  what  they  werofl 
seven  years  ago,  Iwgins  and  corresponds  with  the  more  intelligeokj 
management  of  the  disease,  which  tias  been  the  outcome  of  studjtfl 
of  the  disease  during  recent  years.     It  is  but  a  few  years  ago  tba£V 
the  thing  of  first  importance  to  stop  the  spn^  of  diphtheria  is  Uk-fl 
isolate  the  sick  and  destroy  the  disease  germs  manuf«ctur«l  byfl 
it.  was  empha}»ized  and  acted  ua.     Tliis  knowli'diji.',  and  its  appll-l 
cation,  has  Certainly  gone  with  the  fjict  of  a  steady  falling  off  in  the^ 
mortality,  and  it  is  not  too  much  to  claim  that  a  very  large  parts 
at  leaat  of  the  salvage  of  life  ha*<  I»e«^n  H»  direct  product.    This  ' ' 
means  tJie  wning  of  not  leas  tlian  1,000  lives  in  the  last  five  years. 
This  comes  from  the  application  of  restrictive  regulations  applied 
to  the  individual.     This  personal  equation  is  comparatively  easy  to 
solve;  it  is  a  much  more  complicated  question  to  find  how   to 
eradicate  the  disease  from  the  locality.     Fortunatvly  thin  is  com- 
paratively ea«y  in  most  of  the  instances  brought  to  this  Board, 
applying.  a«  thej'  do  genw-ally,  to  the  outbreak  of  the  disease  In 
runil  localities.     It  is  in  the  sewered  city  that  the  disease  wiH 
continue  to  cling  with  pertinacity  until  some  method  is  devised 
that  will  destroy  It  there.     Taidng  the  flguces  of  the  table  accom- 
panying, which  shows  the  mortality  per  LOOO  from  diphtheria  by 
sanitary  districta,  it  is  seen  that  the  lai^est  proportions  are  in. 
tb.(m^  districts  having  tlie  largest  city  population.     In  thirty  cities, 
having  an  aggregate  population  of  3.657,500,  it  was  found  that 
4.04  per  cent  of  the  deaths  were  from  diphtheria;  in  forty-seven 
large  villages,  with  417.000  population.  2.74  per  cent  of  all  deaths 
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were  fpom  diphtheria,  and  in  1,886  rural  towns  there  were  2.12 
deaths  from  diphtheria  in  each  100  deaths  from  all  causes.  The 
opposite  to  this  was  found  tp  be  the  cal&e  with,  typhoid  fever,  as 
has  been  already  noted,  that  disease  being  much  more  prevalent 
proportionately  in  the  country  than  in  the  city. 

The  summer  months  are  those  most  free  from  diphtheria;  it 
increases  in  October  and  November  and  falls  off  as  the  winter 
months  pass  and  shows  a  steady  diminution  month  after  month 
until  fall.  The  causes  for  this  seasonal  prevalence  are  possible 
due  to  the  inci-eased  chances  for  exposure  by  reason  of  children 
being  gathered  in  schools.  There  is  no  doubt  that  mild  cases 
escaping  observation  are  the  means  of  spreading  the  disease,  as 
are  also  those  imperfectly  cured,  allowed  too  early  to  mingle 
again  with  the  well.  * 


TwitLFTH  AniiuAL  Repobt  of  thk 


Diarrhoeal  diseases  caused  9J44  deiitha,  being  more  than  40 
per  eent  of  the  entire  zyniotic  mortality.  It  is  from  tliis  cause 
that  the  death  rate  is  so  hti-gel.r  increased  in  the  summer  months. 
In  July  in  135  cities  and  ^illatji's  and  large  towns,  having 
an  oggr^ate  population  of  4,300.000,  the  death  rate  waa 
twenty-five  per  1,000  inhabitants,  tJiat  of  the  remaining  mral 
portion  of  the  State  being  13.25.  Almost  all  the  deaths  from 
this  cause  come  from  the  large  cities.  More  than  50  per  cent 
of  the  deaths  always  duiing  July  occur  nnder  the  age  of  5  years, 
and  abouf  one-third  of  the  deatiis  from  diarrh<)e!i  occur  in  Uiat 
month;  but  the  proportion  of  infant  mortality  in  the  country 
towns  is  only  about  20  per  cent.  Tliere  (has  been  but  little 
variation  fi-om  the  averajre  for  past  years.  August  ordinarily 
has  a  somewhat  lower  diarrhix-al  mortality  aud  September  still 
lower,  theae  tliree  being  the  months  of  its  great  oecnrrence. 

Con»mnption. —  This  disease  shtndd,  according  to  modem 
views,  he  classed  among  the  zymotic  diseiiaes.  It  caused  13,400 
deaths,  which  is  far  in  excess  of  the  number  of  deaths  from  aaj 
other  disease.  The  proportion  which  it  bears  Ut  the  mortality 
from  all  causes  is  for  some  reason  considerably  less  than  in 
former  years,  partly  because  of  the  deaths  from  luHaenza  which 
disturbs  the  proportions.  This  disease,  however,  is  partly 
expressed  in  the  mortality  from  consumption.  There  were  actu- 
ally about  400  fewer  deaths  froui  consumption  in  1891  than  io 
1890.  The  proportion  of  deaths  to  other  deaths  is  shown  by  the 
accompanying  table  which  gives  the  proportions  of  deaths  from 
this  cause  to  deaths  from  all  causes.  For  1891  the  proportioD 
is  lower  than  for  the  years  preceding;  this  is  in  part  due  to  the 
influenza  epidemic.  The  actual  number  of  deaths  from  thi* 
cause  baa  not  varied  much  from  13,000  deaths  aimually  for  the 
State. 
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Mo0t  of  these  are  increased,  and  it  is  in  these  that  the  increase 
of  this  year  and  last  is  shown,  since  in  these  are  included  practi- 
cally all  the  deaths  from  epidemic  inflneiusa.  It  is  iu  the  acute 
respiratory  diseases  that  the  increase  of  deaths  is  mainly  8how% 
'  /  and  for  the  year  1890,  we  And  over  20,000  deaths  to  have  occoired 
from  this  canse.  Deaths  from  diseases  of  the  nervous,  digestive 
and  circulatory  le^ystems  are  also  much  greater  in  number  than 
usual  Aside  from  the  cause  already  mentioned,  and  more  folly 
detailed  under  the  consideration  of  the  subject  of  influenia, 
there  has  been  no  reason  for  any  unusual  increase  in  f he  ^i^ortality 
from  these  causes,  which  ordinarily  preserve  a  pretty  uniform 
death  rate. 

As  a  graphic  illustration  of  the  rdative  number  of  deattis 
during  the  year  from  all  causee^  the  following  table  may  be 
found: 
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Urban  and  rural  mortality  compaied. — Beference  has  already 
been  made  to  the  Taiiatlons  in  the  prevalenoe  of  different  diseases 
in  different  localities,  especially  in  the  different  sanitary  districtSy 
from  the  tables  in  which  much  yalnable  information  may  be 
obtained.  A  more  exact  stady  of  deaths  frran  certain  important 
diseases  in  cities  of  different  popolation  as  compared  with  the 
oonntiy  mortalilyy  is  given  in  the  tables  which  foUow.  The 
/  actnal  number  of  deaths  in  each  of  the  cities  is  given  in  the 
two  first  tables,  in  order  that  one  may  have  the  data  for  com- 
paring them  one  with  another.  The  third  table  smnmarlses  the 
totals  of  deaths  in  cities  over  100,000  in  popolatloin  and  of  those 
under  100,000,  and  to  the  comparisons  between  than  are  added 
those  for  the  rest  of  the  State: 
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M  O  NTH  LT' '  B  IT  IXETIN 


Em*  of  dteWot.. . , 


irlnir  fto  asgngtkte  ponDlBlion  i 

^ .MaTS    TorthorJmatalnmB 

. AlitUe  DioreOuiD  b<d(the  dwths  oociuth]  under  Uieaee  of  flra  jears.  tb^pr 

dlseiuw,  orneailr  one-Uilrd  1he  total  morUUllr;  ot  IhHrl.VOO  icere  froni  dtarrhfpat  i 
In  the  rural  portion  of  the  BUM  only  tirwity  1*1  oent  of  the  df«Ui3  occurrrd  under  tt 
vera  E,  100  more  deatliH  from  dtajTbcsa  than  In  June,  knd  therti  wMjoatUiLsincmaalnt 
*  -'  -'le  large  niuuber  of  dpalhg  from  dlarrhcoa.     In  the  otner  irnjotJo  dka«Mi 


>port]<m 
IbBUM, 
eiKCot 


reBi>oBdST( 


:btbatorjuly,  leSD. 


Static  Boabd  of  HaAi.TH. 
FOB  July  —  (Oonclvded). 


ll 


iM^OOO.  that  where  S.TSO  deatbe  durtoK  Julf ,  meHiiK  a  dektfa  ntr  of  tn  OO  per  tboUMnd  per 
theBUte.  ronsliting  or  KaCMred  run]  Cawni,  the  death  nte  la  *bout  ia.lB  per  thoimnd  per 
batDRklrnoHtezBrtjythaMmeiialn  JuIt,  ISftO.  There  were  S.TM  death*  from  ordiniUT  irmotlc 
ubicb  Dumber  wlea  little  from  tta&t  of  a  jtar  atto.  or  from  the  averaKe  tor  the  paat  six  Tean. 
n and  only  eirbtf  of  thu S.XO  deatbi  rrom dlarrbisal  dlaeaaea ooeuired  Uier«     Then 

-'  ---"-m.     July  baa  unirormly  the  hlffhen  d^ath  rale  of  aoT  month  In  theji 

m  that  reportsd  laM  moncb.    From  all         "  ' 


't^ 


*86 


TWXLBTH  AhKUAL  BePOBT  OF  THS 


Monthly  Bullbtik  or  ths  Kkw 
Abstraet  of  nparta  of  deaiha  and  eauaea  in  the  fottau>inff 

[CItkM  are  printed  in  oull  oipitaijb,  TlllairM  to  Ualic»  ud  Kywnsiii  EomaB 


HARI  i  lAlE  DIBTBICr: 
Totals.: 


KKWYoBKOInT... 

Bbookltk 

Oravesend 

New  Utrecht 

Flatbush 

Loyo  IsLAXD  Cmr. 

Newtown 

QfiterBay 

Hempstead. 

Nortb  Hempaterad. 

Jamacia 

FlUBhine 

Soutbold 

Sag  Harbor 

Huntington 

New  Brighton  . . . . 

Edgeioater 

Port  Richmond . . . 

Westfleld 

TONKSRS 

Wes' Chester 

Mount  Vernon, . . . 

Port  Cheater 

Sing  Stna 

New  Rochelie 

Ptekskill 

Kest  uf  district .  . 


HUDSON  VALLEY  DISTRICT: 
Totals  


Albany  

OOBOBS  

Troy  

Weat  Troy 

Oreen  Inland 

LanHingbureh 

HooaiC'i  FmU 

Qreenb^iBh 

Coxsackie  

CatakiU 

HrDsoN 

Kingston  

EUenviUe 

MarhletowD  

Esopus 

Savgertiea 

POUOHKKBPSIK  . . . . 

Fishkill 

Wappinger  Falla. 

Nkwbi'roh 

Port  Jervia 

Middletoicn 

Ooshen 

Havers!  raw 

Nyack 


1,660«7M 
8(BJ56 

5,000 

8««» 

aO,S98 

17«M0 

U,(HO 

18J60 

6,000 

10,069 

le^i-OO 

7,800 

8,000 

B.IOO 

]5,00U 

1^,000 

8.(;00 

7,0ii0 

81. M9 

7,0  0 

11,000 

6,588 

6,500 

ft,' 00 

7,000 


100,000 

00,605 
18,UU0 

e,oiK) 

10.000 
6,000 
8,0JO 
4.000 
4.93'> 

10.(nr 

21.181 
8.0(M) 
4,0<X) 
4,7J» 
4  OlX) 

22.836 

10,T8*i 
5,MMJ 

28,268 
9,5(K) 

11, W8 
4,500 
7,01^ 
6,600 


0,889 


8,848 
t,768 
29 
27 
12 
99 
00 
1ft 
84 
17 
85 
S9 
16 
7 
12 
?*2 
42 
10 
8 
60 
15 
21) 
14 
19 
17 
18 
287 


1,016 
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20 
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18 
16 
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8 
11 
10 
87 
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10 
12 

7 
84 
15 

46 
11 
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85.56 
JM.IO 


17.60 

'4i!i5 
15.<)<« 
tt.W 
26.60 
80.00 
21  75 

24  00 
28.(>0 
16.75 

25  (X) 
42.00 
88.38 

22..V) 
25.71 
2:16.  :17 
SO.  10 
85.08 
8>.00 
80.85 


20.16 
2?>.9rt 
29.7:1 
18.r.2 
18.01 
2  .60 
82.00 
l^.M 
24.10 
26.40 
12.00 
21  00 
.Si.  00 
80.00 
30.36 
21.  IX) 
17.S8 
18.00 
16.80 
23. 7>' 
13.90 
22.17 
17.78 

'^o.'ii 
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1.7!^ 
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16 

11 
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61 
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10 

18 
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6 

6 

6 

21 

6 

2 

84 

2 

11 

10 

9 

18 
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8 
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1 
8 
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1 
20 
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7 
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46.8 
66.2 
•  8.1 
408 
666 
r.0.6 
66.8 
22.2 
A8.U 
85.2 
40.0 
fti  %* 
26.7 
71.4 
51.0 
15.6 
50  1 
50.0 
12.5 
,5t.7 
.8.8 
65.«' 
71.4 
47.4 
82.4 
8H.9 
4^.1 


8^.9 


.34.7 

4-J  8 

39.3 

35.0 

66.7 

44.4 

62.5 

11.1 

37.5 

72.8 

80.0 

48.6 

37.^ 

41.0 

,•^8.3 

57 
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.%3.2 
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18. 
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25. 
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.2 


.5 
.2 

.8 
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888.80 

2:8.ra 

44K.27 
40  .40 
418.86 
388.60 
806.67 
»0.00 
478.a« 
V94.10 
860.00 
418.^0 
2  6.88 
428.67 
250.00 
125.00 
2-5.71 
40  .00 
125.00 
433  84 
20(;.67 

too. 00 

428.57 
421 .06 
411.82 
3.33.38 
2i8.00 


275.58 

2A3758 
.^7.14 
306  66 
3f.0.00 
444  44 
388.85* 
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RavABia The  inoDth  of  September,  comixirad  wltb  thn  iirucediiw  month,  rtmwa  t, 

bom  wblch  cBiBe  there  w««  abiHit  1,000  femr  deXhc;  thare  wai  also  s  amsU  dfrnlnntlofi  la 
forer  tBcreued  tram  ITl  M  WT  deaths,  and  dlphtturlk  from  Wd  to  WM  deaUm  The  nnmber  ot 
fewer  deathi  ODnnred  from  aooldeiila,  ohlefif  dnnrnlDg.  The  total  nnmbrr  of  reported  dMlla 
iiiartBltt7l>t,00l)Krsatsr,tbelocreMBbalDr.aiiuiiut  local  dreeu"*.  In  deatbi  from  dtanmoa  of 
-^  ~  leMbi,  the  moreaie  abowlng,  relatlTely.  In  dCirrluBal  dlBPBiee,  diphtheria,  tfphold  taver 
II,  andacoiwlderablepreTdsiwIanotedtn  localltin  In  the  lUarltlRie  dlitriat  aod  aloog 


tiioocond;  3  44  per  cent  of  all  deatbe  vw 
deathB  from  tn>hold  fever  Ie  4.0D,  and  fro 
diphtheria, 


Of  l,fiSG  deaths  occurring  In  r 
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State  Boaxd  or  Hbalth. 
POB  Sbptxhbbb — (Oonctuded). 


d(  uid  iTmoUc  deMh  rats,  th"  cliier  dlml 

PI  IBYer  and  meaalec.    FTom  nuluiaJ  illmiiiiiii  then,   .  - -_. ^ ,  ,^^-^,« 

IB  Bttrlbnted  to  illiiMci  ol  tbe  oemnu  v«t«n  I'  eoMUenUr  lea  and  about  ooe-thlrd 
all  cwuaa  la  l.DOO  ha  than  In  AuRuat.  Compared  with  B«ptember,  IBM,  the  total  reported 
IfCoatlTtt  asd  nerrous  ■jatemi,  aad  (roni  irmotk  dlaaaaaa  there  were  aiioot  four  per  cent 
icarlet  rerer.  Tj^iold  rerer  epidemic*  hare  been  reported  from  AnbnrD,  lanreoB.  and 
Hohawk  *alle7.  Diphtheria  baa  been  UDmaallr  pre*aleDt.  epldemlcaUj.  In  numeroua 
L  with  an  BgRngate  population  of  8.ttlT.II00.  the  arerags  annual  death  rate  li  *9.I0  per 
largo  Tttlasea  with  41T.0W  populatlm.  the  death  rate  te  I9.S0:  the  percentage  of 
qwclfled  In  the  BolleUn,  >!w  per  cent  were  from  tTpbold  fever,  and  S.11  from 
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Twelfth  Ahhual  Rbpokt  of  thb 

M0NTBI.Y    BuLLKm 


RniuiKB.— The  total  mortallly  In  O0I1I 
I*  doe  to  the  dtmlnutlon  In  [he  mortality  ' 

death!  to  SJ7:  In  OeW«er.  1880.  t^ 

S.tt  per  cant  ot  the  entire  mort 
MhBTBboHd  reported. 


were  STQ  deat 

r  of  thp  8tat« 

^ _  JO  deaths  from  tvphoiil  (•.  .. 

hae  Iw^n  reported  the  occurrmcn  of  aruall  pax  at  KinKal-iE,  whfr 
been  oauaed  by  ui  eailttraDt  tmm  a  German  iteanier  on  which  1 


...  Ie«prr«il  orpvilcac* 

n  diphtheria,  while  but  S.SI  orcuned 

' ■-  -me  ma  )»a  raneth. 

•^  li«e  d,.wltpel. 


u>  In  September  to  I.OU;  there  la  an  increaits  In 


Sta.ts  Boakd  of  Heax-th. 
FOB  OcTOBKB — {Coticluiled). 


nimilwr  of  dealbs  in  lutancr  la  lean,  and  alao  tbe  number  oF  dsatlia  Irom  i^nuMIc  dlaei 

Baptember.    On  tba  othw  tiand.  there  haa  been  an  Incrvaae  In  that  f »•->-.>—■- 

of  tbe  d<a«Bae,deaUub)!lDK  reported  from  but  twentr-oae  localltiM  or  .  ., 

In  rural  lowua,  ahowInK  the  Increase  to  tie  In  Ihe  citln  and  larRe  TiUaaee  No  new  epidemic 
and  there  la  no  Inureaae  In  ntber  oontaxlouB  and  Intectlmia  diaeaaea  Durlnic  NoTember  there 
bavlnK  probably  been  contracted  In  Vermont,  and  also  In  the  tovn  of  Seneca  aereral  caaea  bare 
brraka  are  thoucbt  to  be  under  control.  Acut«  reaplralorr  dlneaata  sbow  an  Lncraaae  from  TSO 
lllirnana  o(  the  circulatory  aratem. 
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VIbk  ■  daJlr  avenim  ot  sai.  thiX  Ot  the  pr«ced1nK  'm  maothB  betoa  188.  NOTCmlwrl* 
■TtmgB  d&Oy  tnortitlltj  that  tt  lea  by  twenty •Dtb  d(«Ilii  per  da;  ■''ui  f^"  atOr  "trmge  tor  tha 
the  lncmue  la  dlttributed  pteti;  imirorml;  m  all  rtnurn  n(  ciiuei  li  appeBn  lo  be  From  fuller 
a  UCUn  larger,  tlie  IncreDSe  IwIdk  In  dipbtberia.  Miarlet  fecer  anil  trpboM  fcTer.  Tbare  were  W 
Uie  amall  rural  towu.  noc  ipuclded  In  ihn  Bullerln.  leas  ihaa  (bree  per  eentnt  tlie  entln 
typhnid  rarer,  slitji-two  occurn-d  Id  Btnall  rural  looalltlea,  or  four  per  cent  of  their  hXal 
occurred  from  ■mall  poi  la  the  town  of  Seorca.  and  earlr  Is  Decmber  aonther  deitb  occurred, 
trom  acute  raaplratory  diieasee  1b  one  third  ereaUr  tbaa  (n  the  month  preaedlng,  and  coMtltoM 
reported  cauw  of  a  limited  Qunitwr  of  deaUu ;   lie  imater  preralence  will  be  ahowD  Id  tha 
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.  Twelfth  Anbual  Bbpobt  of  the 

monthlt  buixbtth 


KnUBiB.— The  rBportod-inort»Uty  foi __, 

of  July,  uil  Is  onir  exceeded  bj  April,  when  the  dillf  mortsllti 
Infant  mort&Ulr  la  abjut  the  same,  and  the  number  of  di 
diphtheria  ooadilnrBbly  more,  both  belnit  alea  laireBsad 
nthetT-efgbC  looalltlea.  caiulni;  729  deaths.  Typhnlil  fever 
aTsrage  mortalltr  for  December  la  In  acute  respiratory  d 
and  nerroufl  ■THtoma,  Id  each  of  vblch  tbere  la  an  Increoar 
moBtlr  attributable  (0  lufluenia  (grippe),  fr 
bUltjr  ol  reaching  aU  deathi  traoeabte  to  It. 


hartne  rlaeo  from  a  dailr  annn 
"tj  was  «3.  tbe  biRbert  on  raoord 
.  from  xynwMo  diaeaaea  jmUsr. 
the  preceding  month  of  Horem- 
reported  from  •eventr-<xw  looal- 


State  Boasd  of  Hsaltb. 
TOB  Dbceuber — (Vonciuded). 


•(  »I  In  NoTBmbiir,  the  lowwtot  any  month  In  I 
tortUiSUte.  Compaml  wltli  December.  IMO,  tl 
XmmIm  aatd  irhooplDiF  eoiurh  caused  few-  '--" 
tv.    BtariMterwIsrep— 


ior.  to  one  ot  US.    Thii  In  eqiul  to  tbat 
d  m.irtalltj  la  about  «,SOa  sru'er;  tha 

, „ _.. n  [n  December,  1880;  Ksrlet  fsrer  And 

terer  Is  r«portt>d  Irom  rnrtv-tlve  louUtleB,  cuulug  IMS  jmUis;  dlptuhsiiai  rrom 
Ha»  Buu  sii~<d  1R8  deatiu.  the  iiiullegt  aumber  Ii>r  four  moutbi.  The  gnMt  Incrvue  over  ths 
U0O  more  i—thi  than  In  Dec'mbo'.  1890,  uid  In  dlBoaea  of  the  dl|re«lTe,  uiinarj,  drcuUtoir 
■■0  alMMit  SDO  mora  deatlu  from  oli|  we.  The  increue,  4iuouattnK  to  atwal  i{,M)0  dSkthi,  u 
JmlWii  wwb  reportad  M  wbollr  or  partly  due.   It  Is  not  reported  wparatelr  from  the  tmpa«sl- 


TWELETB  AkKUAL  RxfOBT  OP  1 

s  s  a  s  a  t  s 


tf^^oo  Siqdooq^ 


jSAaj  )atJ«>9 


i     »     "     =     "     ■ 

I  a  s  s  8S  ! 


gssasssg 


ggssagcg 


S     S     I 


■ajvaf  g  japon  srri*^    > 


ill 


i  §  I  i  I 


■mump  Jo:J»q[nna  [moj,    . 


;  s  S  S  ^  I  S 


.sssr-r™ 


Stats  Boabd  of  Health. 


s  s  i 


I  I  i 


s  e  s 


Hi 


ME 


MS 


S  8  I 


.1  .'I 
liiili 


ii 


528 


TwBLFTH  Annual  Sspobt  of  thb 


I 


00 


s 

00 


00 
00 


• 

00 
00 
00 


• 

00 
00 


• 

9 
00 
00 


9    S    8 


■  • 


9  s  s  ^  s 


•  ■  • 


^S9^9SSSi» 


t:  s  9  S  ;;  9  8.S  2 


Si 
a 

o 

B 
flu 


A 
00 


s 

00 


00 
00 


GO 


00 
00 


QC 
00 


oo 


00 


I;   8   te   s   9 


s  a 


8ssissr:s:s 


SSS8?:SS9SISS 


si  S  8 


00  t«  r4  00 

T-«   r-«   0(   1^ 


«^  ^'  S  5  S  S  i:  ^  ^ 


CO 

5 


O  I 


s 


•c 

a 


5 
•3 

E 

o 
y: 

•o 

a 

M 

a 

8 

•5 

«1 


•a 
if 


03 


iS 

u 
V 

e 

X) 


u 

4-> 

.2 
'•B 

■3 


OJ 

o 


•3 

4-> 

c 


S  & 


•5 
E 

T. 


r3 

3 


C 

c 


r 
u 

r 
1 


State  Board  of  Hkaltb. 


=8»8ZezSS 

a 

S==SSSSS8 

i 

ess^seaas 

Ssg2aS£S2 

. 

SSESSSSS5 

ffl 

SSS2SH2Sa    II 

1 

SSSSSiBSSE 

1 

: 

s=ssae282  II 

aasssssas 

• 

H5a=S228S 

" 

S83£$aS):S 

; 

si^si^sssssis 

8SSSSSSSS 

i 

sssaasfeEff 

i 

KZSS^SXS; 

zssssgss? 

3SSg=SSS8 

• 

SSSSSSS^f! 

SSSiSKlSS 

i 

SESEXi^KSZ 

. 

sssssssss 

« 

SKSSr.RSSS 

" 

sssassiss 

s 

SSSSSsZiS 

S     : 

1  i 

«!! 

Hi 

1      : 

^  :  : 

■  ;l 

i 

J  ^J 

Hi 

■;4 

1' 

1  mmi  i 

^11 

sis 

313^ 

1, 

llftll 
iiijli 

•Pill 

'am 


si  iUlKi'ih 


WATER'SUPPLIES. 


534 


Twelfth  Auudal  Ebpobt  of  thb 


The  samples  were  taken  within  four  honrs  and  were  plat^'l  witliia 
two  honre  after  the  last  siimple  was  taken.  It  is  believed  llmt 
tlie  rtflulta  Bhow  the  condition  of  the  river  water  at  the  lime 
that  the  samples  were  takem.  The  gelatine  method  of  i;ultlire 
was  used,  a  uniform  amount  of  the  culture  medium  being  used 
and  the  amount  of  water  added  being  varied  according  ro  th« 
8uppos*ed  amount  of  pollution.  Thi-ee  sampler  were  taken  at  tuime 
placee.  one  being  taken  near  the  east  bank,  one  near  the  wcBt 
hunk,  and  one  at  the  middle  of  the  river.  The  sample  at  the 
middle  waa  seldom  taken,  however.  The  locations  of  the  cross 
Hectiona  are  shown  on  plate  I.  A  small  steamboat  was  employed 
and  the  samples  were  taken  in  property  sterilized  and  prwte<rteil 
hotflt*,  at  a  depth  of  about  eight  inches,  in  such  a  manmr  a« 
to  secure  samples  undisturbed  by  the  movemeaits  of  the  boal, 
Tnbles  I  and  n  give  the  results  of  the  counts  and  such  infonuiv- 
tion  regarding  the  circumstances  ot  ctdlection  of  each  sample 
as  seemed  desirable  to  give.  The  first  set  was  taken  on  tlooil  tide. 
The  results  of  this  set  are  given  in  table  I.  Profeesor  MaMUi^i 
ttamplex  for  eheuiicaJ  analysis  were  taken  at  tlie  same  time,  bat 
ai-e  not  comparable  with  the  biological  samples,  as  he  obtained) 
nt  each  location  a  sample  which  was  a  mixture  of  waltrr  fruia 
each  aide  and  the  middle  of  the  river.  His  samples  for  ebb  tl'Ie 
were  taken  prior  to  the  date  of  taking  the  tlood-tide  sauftleA, 
while  ouffi  wea%  taken  at  a  suljsequent  date.  Table  fl  gi\'(!i 
roimlts  for  ebb-tide,  from  Troy  to  Van  Wie's  Point,  and  Inp  a, 
subsequent  set  fram  the  iVlbany  waterworks  intake  to  (A)X8nclde. 
The  iQi^pection  of  the  cities  and  villages  along  the  bank:'  of  the 
river  stiou^  sewage  entering  the  rirer  at  various  puinls  along  Out 
east  bank  in  the  village  of  Lansingbui^h  and  the  city  of  Ti-oy.  The 
eewers  uf  the  village  of  Greenbiish  dischai^  in  a  side  etiaimd 
and  eiiler  Ih^e  main  riva-  above  or  below,  according  to  tin-  direc- 
tion of  the  dow  of  the  current.  On  the  west  side  scwagt^  ent^v 
from  Waterford  and  Cohoea  in  relatively  small  fioantiliiw.  fnnn 
Cireen  Island  and  Wtst  Troy  in  larger  qiiantitieB;  tlie  cltjr  ol 
Alliany  discharges  its  sewage  into  the  basin,  to  be  carried  dawn 
Btream  on  ebb  tides  and  np  stream  in  t^ie  main  diaowj  ot  tIm 
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^K.  liver.  10  some  t^tent  durtns  fiood  tidee.    No  poUutiou  of  appre-   1^^| 

^r   eiablo  ttioount  enters  llie  river  below  Albany,  as  far  as  ttie  col-    ^^M 

lection  of  samoles  was  carried.     A  more  dttoiled  statement  ol    .'^^| 

the  wiiirceB  of  uoUution  and  explanalion  of  seeming  disci-epandeg  ^^^H 

a  reeened  for  tlie  future  detailed  dincuKBion.     Enon^'li  has  been  ^^H 

t'iven  to  make  the  results  understood.                                                   ^^H 

Tajile  I                                                   ,^^| 

^^V.yufW  30,  1S9 1  —  Flood  tide.     Sigh  water  at  Albany,  19.13  p.  ic  ^^^| 
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I  Hw  towns  on  the  map.     It  will  be  easy  to  follow  the  c 
r  of  thB  iocreasi^  in  umuberB  of  bacLetia  niLh  additiuns  of  poUutUig 
I  loatLer,  ami  In  follow  Uie  dtici-eaue  in  lxu;t*9'i^  wht-n  tJiere  is  iio 
T'Jtdditiou  Ut  Uiu  amount,  of  pulluCiiou.     li  uliouid  be  utaited  tbitt 
L  ittie  ajnoimt  of  pollution  enUaiug  tlie  ^i^'t;T  from  tUe  Umns  below .  j 
P-Albau^-  on  ihe  inaft  is  very  BligiiL  and  does  nut  uiaterialli'  aQ'ecC  J 
f  4lie  riv«r.     Detailed  diBCuusiun  of  Llie  t-eBullM  ia  pubtpontnl  until  4 
^vtber  dataeanbe  iududed  wliick  have  not  been  obtained  in  time 
i  tvporU     It  in  evidenL  from  a  tilixAy  of  tlie  tables  and  plaitiu   . 
lat  the  work  ia  of  gixait,  value  in  funning  an  eHliiuatk;  of  tbe  pollu- 
1  of  the  watei'  and  its  power  of  Helf-purilicatiua.     Many  Hpecial 
nblenia  have  arisen  in  the  pi'ogi'UBB  ol'  the  vork  which  ai-e  now 

{  studied. 

'  Some  apecial  inve»tigauoua  to  determine  the  presence  of  bactto-ia 
I  ai'e  common  in  sewage  have  been  made.  Large  numbere 
E  such  bacteria  have  been  found.  Um-lug  the  progress  of  an 
Ktfpidemic  of  tjpUoid  fevei-  allectiug  several  pbu.-«*  along  the  rl^vre 
L  l^cheuecltidy  to  Albany,  examlualious  of  i^auipleti  from  \iiii 
^AXhany  intake  were  made  to  determine,  if  poi^bte,  the  preeenoe 
FaC  t[)i^oid  bacilli  in  the  river  water,  ^'he  bacillus  hati  not  been 
■Xotrnd.  A  coiuriderable  number  of  puidtive  ob».i'vations  on  the 
upNaence  of  the  bacillus  of  t^'phuid  lever  in  livei'  and  ivell  water, 
vlrJlich  have  been  rvported  dming  the  pu«L  live  oi-  six  years,  are 
1  to  doubt.  This  is  especially  true  of  the  earlier  observatio&it  j 
I  whidi  thei-e  is  an  evident   want  of  distinction  between   the  I 

Huh  ooli  communis  and  the  t^jphoid  bacillus.  With  appro- 
iabe  methods  the  former  may  be  reoddy  isolated  from  any  siu'faoe 
Rt«r  receiving  sewage  from  human  or  animal  habitations.    Jn 

,  several  of  the  methods  which  have  been  recommended  foe  J 

f  detection  of  typhoid  bacilli  in  water,  ai'e  equally  well,  if  not  J 

',  adapted  for  the  detection  oi  the  bacillus  ooli.     This  bacilltis 

I  tiherefoi'e  very  likely  to  appear  in  meet  casew  when  the  typhoid 

lltts  is  being  sought  f(H',  and  as  these  tnvo  orgauisme  are  %t'ry 

1  alike,  they  may  liave  been  confused  one  with  the  other.    The 

tive  OuUxnue  df«*i  not,   however,  m-t.  aside   (he  probability 

:  tj^oid  bacilli  uiiiy  be  present;  in  polluted  ntitM-  at  eeriain 
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tiniee,  but  simply  register  Uie  fact  UuLt,  if  present,  ihey  can  not 
be  brougiit  to  ligliC  by  cunvut  metUods  with  any  d<^gree  of 
cta-tainty.  An  stated  above,  tiie  ordiuarj'  sewage  baoteria  are 
brougbc  oiit  by  tlie  name  tui.'tiKNlB  destined  to  reveal  tji^UHfl 
bacilli.  Veil  tbt;se  sewage  baiCt^ria  ate  oft^^  »o  niuueixtiw  a»  Ut 
render  the  appc-aiunce  of  tjplioid  bacilli  in  our  te»ta  pi-jcHcaUf 
iiupoaiible.  'ITiiB  may  be  taiaJy  deiuonstitited  by  a,ddiuf;  the 
latttT  lo  water  containing  many  bacteina  anil  then  endeav<friug 
tu  tind  Uiem  in  Lbe  mixture.  .iVmoug  Lbe  ivports  wlucli  may  be 
received  witliout  much,  hesitation  we  may  (luote  tlie  following: 

"  Vincent  \Anuale»  de  I'lasUtute  Pasteur,  IS'JU,  p.  773)  found 
during  July,  ISDO,  in  water  from  Uie  Seine,  at  Paris,  the  bacillus 
Coll  lu  all  of  six  examiuullous  and  bhu  typhoid  baellliu  in  twv 
out  of  the  six.  Miquel  (Manuel  pi-atitiue  d'aiialyse  bacleriulogique 
des  eaux,  1691,  p.  175)  states  that  he  h.-ui  fiequeutly  found  tyj^iold 
bacilli  in  the  eJeine  when  leBtiuy  i-ather  lai-ge  quantitaes  of  water 
(.up  to  100  cubic  centiuietera).  »x>i-manni  (Kev.  d'ingien,  e  san. 
pubbL,  IHUI,  p.  81)7)  found  typhoid  bacilli  in  the  water  from  a  filter 
gaUei^',  neiLr  I'i^  n~hich  w(i»  manifei^tly  the  cause  of  a  veiy  tieTen; 
epidemic  in  November  and  December,  of  ISDO,  We  purp<w^ 
omit  tievwiil  equally  pueitive  ivports  conceming  typhoid  bacilli  in 
wella  accused  of  cauHing  this  disease. 

Authorities  in  general  are  agieed  that  tlie  uegatdve  outcuoie  of 
t^orts  to  tind  typhoid  bacilli  in  suspected  water  does  not.  jhow 
anything  ob  to  Uieir  i-eal  absence  and  this  is  the  position  we  hold 
alter  a  ]>rolonged  trial  of  the  most  promising  methods  and  a 
cai'eful  examination  of  tJie  literature  of  the  subjecl.  Funiter 
and  moiv  detailed  exiuninatious  of  liie  water  for  sewage  bacterid 
ore  in  the  plan  for  futm<e  work. 

For  the  work  on  tlie  Mohawk  river,  which  was  extended 
a  gi-eater  distanw.  a  special  method  of  platin:^;  Bain] 
field  was  demised,  tlius  obviating  tlie  necessity  of 
large  i-efrigi-rating  vami  and  Uiking  a  long  irip  eadi  ev 
liie  laboratoiy.     A  light  mwboat  was  ae<rurMi  and  u; 
means  of  conveyance  aa  soon  as  tJie  river  had  attained 
wze  to  carry  one  without  too  much  carrying  over  rapidtt.  A 
ciui  consisting  of  two  tin  pails  one  smaller  in  itiameter  ifg 


Board  of  Hkaj.tu. 


»  inchee  tban  tJie  otlier  and  set  inwde  it  was  used  to  cany 
a  platea.     A  small  piece  of  ice  waa  suQii^ienl  lo  kei-p  Itte  iilatt-s 
1  enongb,  even  in  hot  weatlier,  to  prevent  loo  inpid  growth  of  ] 
t  bactma  in  the  Lnotulaled  irfat«e.     Sufficient  apaee  uiwat  be  1 
tfhoweVLT,  to  larry  enougli  ice  to  last  from  ont  SHurt-e  of  supply  I 
I  the  next.     Ttie  same  iee  was  used  to  cool  the  apparuLus  iiin)   , 
Ratine  at  the  time  of  inoeulation.     The  iimer  can  was  liirge  I 
tough  to  carry  about  tliree  dozen  plates,  and  when  tlie  snpplj' 
1  exhausted,  a  trip  was  made  to  the  labomtury  to  olttaiu  a  l 
I  BHpplj-.    The  sterilized  nutiient  gdatine  wjis  tanied  in  tert,  n 
I  the  proi>er  amount  of  gelatine  In  -'ach  tube  for  a  sinj^e 
jate.     In  very  hot  weathei-  the  cose  ix)nta.iuin;5  these  l»be«  miipt 
^  carefully  carried  right  side  up  or  arranged  to  contain  a  little  J 
Tlie   tubes  ai-e   protected   ffum   infection  1>.>    eutton   plugs,  j 
r  expeiienirt;  is  that  with  oidinary  cai-e  the  cairhigc  of  Ijottt  J 
I  and  tnbeM  without  danger  of  contain inut ion  is  veiy  easy;.! 
I  plate  tiet  on  leveling  screws,  a  apliericiil  levd,  a  coiiple  j 
Lpftus  U>  hold   ice  for  cooling  plates  and  a  Bpiiit  lamp  fori 
Btintf  gelatine,  with  diTipper^  note  book,  etc,  completed  tbdl 
St 

locationa   of   the   sources  of  pollution    to  the  water  ar^A 
lltiati-d  on  the  map  by  the  names  of  the  c-itien,  tillages  and  i 
tieuients.     All  are  uoui-ces  of  moi-e  or  less  |H)Uiition.     Onl;  J 
,  Amsterdam  and  Behenettadj"  hare  wuat  m;iy  be  termed  I 
foptete   systema   of   sewofs.     Little   Falls   has   a   fair  aysteui.  1 
'  rest  ai-e   served   by  private  sewers  of  suiitll   extent  or  by  I 
I  streams  or  surface  ditches.     The  Canad-i  creeks  come  from  J 
i  aj>d  are  practically  free  from  oowage  poUutioiL 
comes  from  a  tlunly  settled  countrj'  and  La  aUti 
'ayaduttu  creek   is  a  small  stream  entering 
f  liver  at  Fonda,     It  has  recedved  a  large  juinmnt  of  pollution  i 
1  the  faciorii-s  and  from  the  sewage  of  the  titii-s  of  Ulovt 
;  and  Johnstown.     Chuctanunda  creek,  cnu-riug  the  river 

,  is  a  similar  stream.      This  stateim.>nt  of  Uic  ^'cnural 
I  of  pollution  ^vith  the  map  will  give  a  good  general  Idta 
Fdio  polluting  and  the  diluting  sti-eiuus. 
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Table  lU  givts  the  resulta  of  the  conats  of  (he  plateflj 
each  sujuple  t^en.  In  general,  one  sampie  vae  tnkea  ut  4 
place  und  two  plates  were  made.  The  figures  given  iu  the  t 
are  Che  avemges  of  the  i-ettults  of  the  ouuuu  of  the  two  pkl 
In  some  caj^es  meuLioued  uiui'e  and  m  Bome  less  were  taki 
was  found  that  BUlUdent  i-ain  to  roil  the  viitui"  wuidd  vit 
the  i-eeuJts,  and  some,  as  mentioned,  weie  rejected  on  that  need 

It  should  be  said  that  in  both  the  Uudison  and  the  Mot 
work  it  was  the  intention  to  ii?tluce  the  pi'obleiu,  which  is  ia^9 
case  ver^'  complex,  to  the  simplest  terms,  and  ihei-efore  a  e 
was  chosen  when  there  was  as  near  a  oonsbuit  volume  of  n 
as  possible  and  there  were  as  few  rain  rit4inn8  as  poe^i 
occasion  even  temporary  changes  of  condition.     It  is  hriieved  | 
the  results  present  the  eonditiouB  of  a  given  iimount  of  f 
discharged  into  a  given  amount  of  water  in  .1  gi;en  condlfl 
as  nearlj  as  possible  to  secui-e.     There  are  miuiy  special  proU 
which  are  now  under  discussion  and  experiment.    J''or  L 
tJieHu  resiUts  are  given  without  any  discuiisiuu,  -simply-  to  tiuni 
pnigTfss  ma<le,  the  apparent  definiteness  of  thi  i-esults,  i 
Importance  of   the   fm-ther  detailed   stiulj    and  devd 
methods  which  pmrnise  so  dear  and  easy  a  way  to  1 
the  condition  of  river  waters 

Plate  n  gives  a  graphical  illustration  of  the  residts  in  TttbW 
and  a  map  of  the  course  of  the  Mohawk  riv.>r. 
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Renssblabb  Poltteohnio  iNSTiTirnt,         i 

Teot,  N.  T.,  Demmber  21,  1891.  f      . 

:■.  Lewis  Balch,  Secretary  State-  Board  of  Health  : 
I  Dear  Sir. —  Judging  from  your  favor  lately  received,  that  tlie 
ntlgation  of  the  e^itent  of  sewage  poUntion  of  the  Mohawk 
I  HndBOD  rivers  must  be  intermpted,  permit  me  to  present 
(,  foUowing  wport  of  what  chemical  work  haa  been  ao  fax 
pnpl«ted: 
Epn  Thnradav.  Jnne  twenty-flfth  last,  sampled  were  gathered 
Bt  flie  Mohawfc,  beginning  above  Pchenectady  and  ending  below 
B  faUa.     Two  samples  were  also  taken  from  the  Hudson  the 
!  day;  one  representing  the  public  supply  of  Waterford  and 
e  other  the  river  portion  of  llie  supply  of  Troy. 

1  Baturdav,  June  twenty-Beventh,  samples  were  taten  from 
\  Hudson  in  the  momiup,  during  ebb-tide,  beginning  at  ttie 
D  dam  above  Troy,  and  ending  at  Van  'Wle's  potnt  fonr  mile*  ^ 
'  Albany. 

)  the  morning  of  Tnesday.  June  thirtieth,  the  Hadw>n  earn- 

ife  again  taken  at  the  same  points  during  flood  tide.    la 

e  cases  the  samples  were  taken  in  class-stopped  half-gallon 

Each  Hudson   sample  represents  a  mixture  of  two  or 

s  samples  (unless  otherwise  stated)  taken  two  feet  beneath 

t  surface,  and  directly  ncrose  the  stream  at  each  section,  and 

^'iRctlon  are  at  intervals  of  one  mile.    The  Mohawk  sample* 

Btaken  at  very  irregulHr  intervnla  as  circumstances  demanded 

I  y^ireflent  single  samples  only. 


546  TwKLTra  ANfrcAL  Rkpokt  of  the 


1 


The  original  intention,  with  which  this  investigation 
rtarted,  bavinn  been  to  map  ont  the  zones  of  sewage  contaminatioti 
in  the  Mc^awit-Hudson  srsteni,  from  the  source  of  each  river  to 
PoiigUtei^psie,  »o  that  definite  information  coold  be  secured  aa  to 
the  length  of  run  required  for  the  disposal  of  up  rivei"  sewage,  nnd 
the  relation  of  such  self-piuifieation  to  the  question  of  the  OBti  of 
river  water  for  city  stipply,  it  is  hardly  necessary  to  state  that 
the  results,  so  far  obtained,  are  but  the  small  beginning;  of  the 
great  mass  of  data  required  for  such  broad  genuralizalion. 

Meager  though  they  be,  howeA-er,  liiey  are  not  without  cna- 
Btderahle  value. 

Awepting  the  saoiple  tnlti-li  ;it  Rr>nu>.  iti"  ri'pri'Sfntiii::  iinpnl- 
luted  Mohawk  water,  there  is  no  question  bnt  that  the  section  ot 
the  river  between  Schenectady  and  Cohoea  famishes  watcv 
unsuited  for  potable  use,  unless  the  quality  be  improved  by  artt- 
flcial  means.  ■ 

This  opinion  is  not  based  upon  the  figures  of  any  one  analyri* 
consid«^  j'fr  ne.  but  rests  upon  the  fact  that  the  several  samples 
covering  that  seotion  of  the  river  all  bear  pretty  mudi  the  suns' 
relation  to  the  unpollulnd  saniiilf  f,'ik'>n  .nl  RoTiie. 

In  other  words,  with  the  exception  of  a  deoreaset  in  "  Beqidiod 
Oxygen,"  due  to  the  sedimentation  arising  frora  deep  water  uid 
slow  onrrent  after  passing  Schenectady,  there  is  no  material 
change  for  the  better  by  the  time  the  water  reaches  the  Wait 
Troy  (Dunsbeck)  and  Cohoes  intahes,  as  compared  with  the  comffi^ 
tion  of  the  water  at  the  Schenectady  intake,  ajid  cdmple 
shows  its  pollution  at  this  latter  point 

Of  course  tiis  conclusion  is  biwi;d  upon  only  one  set  of  ^amp* 
and  proper  allowance  mnst  be  made  U>t  accidental  dlsturbl 
(iausea.  The  resulls  of  Sample  No.  U  are  ven*  misleading 
would  seem  to  show  that  the  effect  of  Cohoes  Falls  iijwn  iJie  wj 
is  objectionable,  but  the  diilicultj'  lies  in  the  impossibility  of  n 
ing  any  but  very  roily  water  at  the  spot  whore  the  nample 
taken.  Hie  accompanying  chart  shows  some  of  the 
results  in  grphic  form. 

The  two  samples  taken  from  the  Hadson  river  above  the 
dam  at  Troy,  represent  the  public  supplies  of  Wuterford  uld 
rapeotiTdj. 
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These  samples  were  ezoeedinglj  roily  and  contained  mnolL 
floating  vegetable  matter,  probably  stirred  np  by  the  passage 
of  the  water  over  the  rapids  jnst  above  Waterfori  The  "  Required 
Oxygen"  and  "Albuminoid  Ammonia"  are  consequently  high. 
The  remaining  Hudson  samples  were  taken  at  intervals  of  one 
niilc*,  from  Ti'oy  to  four  niili^s  bHow   \ll»;inv. 

The  influence  of  Troy  sewage,  owing  to  the  great  volume  of 
water  in  the  Hudson  river,  is  not  sufficient  to  increase  the  quan- 
tity of  chlorine  indicated  (note  the  difference  in  the  case  of  the 
Mohawk),  but  there  are  other  indications  jointing  to  sewage 
pollution  from  that  source,  and,  so  far  as  the  present  investigation 
carries  us,  there  is  no  appreciable  self-purification  of  the  stream 
by  the  time  Albany  is  reached.  Beyond  Albany  the  pollution 
is  markedly  increased,  and  this  time  sufficiently  to  influence  the 
quantity  of  chlorine  present  The  results  are  shown  graphically 
on  the  accompany  chart 

Respectfully  submitted. 

WILLIAM  P.  MASON. 


CHAPTER    375. 


t  *  AN  ACT  to  provide  for  the  conetraciion  of  sewers  in  i 
porat«d  Tillage  of  this  state. 
0  by  the  Governor  Jun^  8.  18W),    Passed,  three-fifths  b«iiig  p 

T^  People  of  the  State  of  Ifew   Yorky  repre»ented  i 
r  and  Assenihly,  do  enact  as  foUowa  : 

Sectiion  1.  I^e  jHx>TisioiiB  of  tiiis  act  shall  apply  to  an;  1 
porated  village  in  this  state^  whether  such  village  tshall  have  h 
inooiporated  under  a  general  or  by  a  special  law,  and  the  pow« 
hereby  conferred  upon  anj  such  village  are  additional  and  suppl 
meatary  to  all  other  pow«3B  poes(«Bed  by  any  snch  village  und 
any  general  or  special  law;  but  all  prooeedingB  taten  under  t 
act  BbaM  be  specified  to  be  taken  under  the  provisions  of  t 
gen^ul  village  Bewer  act  of  one  thousand  eight  hundred  i 
d^ty-nlne. 

S  2.  In  any  such  village  not  having  a  board  of  sewer  o 
ere  or  any  officers  other  tiian  the  board  of  village  t 
Ized  to  perform  the  general  duties  of  eewer  conuniesioiMfa,  1 
president  and  board  of  trustees  of  snoh  village  may,  by  a  < 
cuiring  vote  of  at  least  two-thirds  of  their  entire  number,  if  t 
ttian  five,  and  by  a  majority  »rf  the  entire  number  of  five  op  lei 
appoint  five  citizens  of  said  rillage,  who  eh^  be  residents  1 
tax  payera  thereof,  to  be  sewer  commis8ioner«  of  said  ' 
Bnch  sewer  commissioners  shall  be  appointed  for  such  1 
office  respeclively  that  the  terra  of  ndtii'  of  ime  such   i-omtn 
doner  ahall  expire  every  year,  and  at  the  regular  meettDi;  i 
Bsid  board  of  trustees,  next  preceding  the  expiration  of  tbe  t 
of  office  of  any  sewer  commisrioner  so  appointed,  the  1 
of  Bodi  oomminioner  shall  be  appointed  in  like  manner  tor  J 
term  of  five  years.    A  vacancy  occurring  in  the  office  of  any  aew 
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missioner  ho  appointed  otherwise  Qian  by  explraitioD  of  tennl 

1  be  filled  in  like  mnimer  f«-  the  balance  of  tihe  unexpired'^ 

term.     Such  appoiBtment  shall  be  tto  made  that  not  more  thaaj 

thn>e  of  such  eomiuiasionere  in  ofHce  at  any  one  time  shall  havei 

appointed   from   tho  ineml>eTB  of  the  «ame  political  part;.  J 

le  Hewer  comtiiifKionero  so  appointed  diall   be  oEAoeiH  of  aaidi 

llage,  and  sliuU  constitute  tiie  board  of  server  commifiHionen  oCl 

village,  and  shall  receive  no  oompenHatioa  for  their  » 
leh  oommiesioneis.     The  a>uiiui»tioDere  so  appointed  shall  annual 
ly  elect  one  of  their  number  to  be  president,  and  a  snitaUt^ 

ID  Co  be  clerk  of  such  board  of  !«ewer  ooconiiHsiouera,  ^ 
ly  be  paid  for  lii«  serviceH  a  sum  to  be  fixed  by  such  board,  i 
excuediny   two   tiundred   dolhu^  per  year,   to   be  paid   a»  < 
tillage  expi'Dse^  iire  paid.     Haid  Ihnu'i]  iua>y  make  by-laws  for  t 
conduct  of  their  procx-edinp*.     {An  amended  by  chapter  3 

\k  181)1.) 

I  I  3.  In  caae  a  iilan  and  tnap  of  a  pennaitent  tsyBbeaa  of  sew 

^tr  any  mich  vilhige  Hball  not  have  been  approved  by  the  e 

boaiyl  of  htMltii,  tht'  board  of  eewfi*  comiuiaitioiiers  of  any  michl 

vUlaj;re,  whether  heivtofore  appointetf  or  apix>inted  uuder  this  act,! 

lalt,  before  tokin};  any  proceeding  for  ihe  oontftruction  of  t 

'ere  im4ler  the  provision  of  this  aot>  caiiae  tnieh  a  itiAp  « 

:an  to  be  mode  of  a  permanent  system  of  sewxTa^^  for   n 

vfllage   with   t*iich  specification   of  dimensions,   connectioiH   audi 

outlets  or  sewage  disposal  wtirks,   when  necessary,   as  diaU  bdl 

itpprovYil  by  and  flled  with  the  state  board  of  health;  and,  tofm 

tlmt   purpose,  the  lioard  of  aewer  conimissionero  may  employ  i 

ixiiiiiiftent   engineer   and   sudi   other  |M.^rMiuH   um  Niitd   boiuxl  oCl 

'er  (^oaimiselomTH  mny  livn^m  iK-cewniry,  but  the  lolal  i 

lereof  «hall  noti  exceed  Iwo  tliuuKUid  dollant,  and  the  amounti 

•meh    expfn^M     shall     be     IneludL-d     m     the     nexl    unnuaLl 

\vYy  of  Eucli  villugu  iM  a  purt  of  the  ttrdiuary  expuuditaml 

the  village,  and  tituUl  bi'  paid  by  llie  villugv  truumrer  upon  them 

ler  of  tile  board  of  sewir  coiuminsionerti,  signed  by  the  ptrri-l 

t  und  countiTsigned  by  the  clerk  of  such  board.     When  rndtl 

and  plan  shall  have  been  no  completed  and  approved,  a  copy  1 

L>of  shall  be  open  to  public  inspection  in  wud  village,  and*! 


VUlfl 

tolial 
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DOtioe  thereof  sdiall  be  published  onoe  a  week  for  two  weeks  1 
two  newHpnpera  published  in  said  village,  or  va  one  newspaper, 

j  if  there  be  but  one  so  published,  or  if  there  be  no  newBpapcP 

{  publi^ed  in  said  village,  tben  in  a.  newapaper  piibli(ib.ed,  in  the  . 

I  place  neuresti  to  said  village  in  which  a  ne^vspaper  i»  published. 
Ohanges  may  be  made  in  eaid  map  and  plan  of  snch  s^-ate^n  g^ 
ffnv&e,  provided  each  change  shall  be  liret  approved  by  and  £ 
VfHh  tjie  staie  board  of  health.     (As  amended  by  chapbei'  316,  hSM 

}  of  1891.) 

1.  In  case  Ihe  iKiard  of  sewer  commissioners  of  any  sucii  villa 
dhall,    at    any    time,    propow    to    ctmatmct   tlie    whole   op   . 

\  portion   of   such    sewer   sj-stem    at    the    expense   of  the  villaj 
ait  large,  tiaid  board  sluiJl  submit  the  quwtion  of  the  conslructi* 

I   ^lermf,     ini-Juding     the    expense     of    conetructiug    and 
taining  sewage  disposal  works,  to  a  special  ele<^on  as  hereafter^ 

i  provided       &\id     Ixtord     shall     cause     plans     and     spedfiodp^' 1 

I  tions    of    sncii     f^-stem     or     (mi-tion    ihejvof     pi-oposed  to  be  i 
constructed,   and   an   estimate   of   the   maximum   and   minimum 

I   i-08t  thereof  to  be  made  and  to  be  open  to  piililii;  inspection.     ThC;! 
fiaid   board  may,  by  ii^aolulion,  declaim  waul   proi>ortioii  of  tllti 

I   expense  of  Buth  sewer  ayateni  should  be  lioi-ne  l)y  the  /tllnge  i 
hir^^e,  and  ^vtlat  proportion  of  such  expemw  ought  to  be  \toa 
hy  local  assessment  njK>n  property  speciiilly  bc'neliti'<l  ther* 
vvliiili  proporti<ina,   respectively,  sliali  be  adjur^ted  as  i^qtiiU) 

s  iiiay  be  with  refei-ence  to  the  beneflra  to  W  confenvl  tUi 
ii|>uii  IJio  village  at  large  and  upon  propi^rty  speeiatly  lienditl 
iiud  iu  such  I'iise  the  said  board  of  Fowtr  eommiH.si<i] 
d-serlbe,  with  i-easonable  certainty,  the  ai*ea  of  ten-itory  i 
Mhlili  su^'h  local  assesstuents  shall   be  made,     lliereupon  i 
boui'd  of  sewer  oommiasioners  may,  tiy  resoluilou,  (W-larw  1 
fniintiou  to  coustruct  the  same,  which  resuhition  Rliall  be  ] 
IttUied  in  the  manner  s])ecified  for  ^h'.'  [nibliiiuion  of  the  i 
pi-oWded  in  the  tliird  section  of  this  act,  and  which  i-eacfind 
ehiiU  specify  the  line  of  the  sewers  no  I'roposeJ  to  be  conHtrue( 
till'  fcstimated  maxhuum  and  minim 'mi  expense  [hereof,  and  ] 
pH>p<>rlion  of  ssiid  expense  to  be  assessed  i.pon   the  villngt 
J«ife,  and  the  proportion  of  such  exi)enae  to  be  paid  by  1 
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absessmeata  upon  the  property  owners  apHcially  benefited,  and 

a  (leacripUon  of  the  area  of  such  local  asspsamt'nt,  and  tht*  place 

and  time  at  which  a  special  idection  unnU  l)e  held  in  said  \1Ujig« 

,  for  the  purpose  of  dctt'iiuinuig  wbetluT  Ihf  ti.'irac  shall  !«*  ton- 

sinicted.     Snid  specJaJ  election  shall  be  hi-lil  ai  the  time  ;ind  place 

'  sptcifled  in  said  resolution  ao  publiBhi-d,  Eud  shjill  lie  oondn.'ted 

'  ill  all  respects  aa  ap^-cijil  elections  for  like  purpuges  are  i-ecpiued 

to  be  conducted  by  the  charUT  of  said  villayi?,  if  such  lillage  shall 

[  have  been  incorporated  by  a  special  ace  jinn-iding  for  the  holding 

'  iif  each  special  declwns,  au  f ar  aa  such  proriBiona  are  applicable; 

L  otitencise  cmch  special  election  shall  hi  cou'lacti'il  iu  all  reupecta 

t  (^pivial  electious  for  passing  upon  (]iiestiou.«  nf  raiulug  tnonc^ 

I  for  ixtmordinarj  expenditupes  are  nijU'Vel  to  be  couduclcd  b^ 

iiipter  two  hundi-eil  and  ninety-one  o'  the  laws  of  one  IhoiiKitod 

I  ei(;hc  Iiuucred  and  seventy,  so  far  uu  applicnble. 

S  i\  lu  case  a  majority  of  the  votes  t-ajit  at  snch  sjiecial  election 
(  uliall  be  against  such  resolution,  then  no  othei-  «haU  be  ciiJIcd  hy 
aui-li  bonid  of  sewer  comuiigsiunera  duriD;;  tin*  s;ime  fiscal  jvar. 

J  li.  In  caae  a  majority  of  the  votes  caat  at  any  such  special 
election  fball  be  in  favor  of  each  resolution,  tlien  the  ii<aid  boanl  nf 
Bi'Mcr  coiuraissioaK-re  shail  advertise  for  pnipoitaU  for  constructing 
I  such  purtioD  of  said  system  of  sewera:;e  and  fo<*  furnishiu;^  mate- 
liil:*  for  the  same,  eiUier  under  entire  coatracr,  or  in  part»  tir  in 
I  aei.tioup,  under  special  omtractfi,  as  they  shall  deem   for  the 
I  b*-st  iuierests  of  the  village,  in  the  manner  spi'cifled  In  the  third 
I  wnion  hweof  for  the  publication  of  (he  notice  therein  provided, 
I  and  In  Hich  other  newspapers  as  naid  board  of  Bewv>r  coiuuiU- 
n-rs  sJiall  deem  iidviaahle.     The  said  lioaixi  of  fewer  ci>iiitiil-<- 
n-i-s  may  i\^ulre  a  Itoud  or  deposit  ti  he  made  by  eiuh  party 
I  Fiibiiiitt'ng   such   pmitosnls  aa   n   ^in)nii>e  uf   ihe  p>od    fuji 
,  theivof.  such  deposit  to  be  forfeited  ii  the  iillft^ie,  or  the  llabQil 
'  iipoti  tach  bond   to  accrue  id  cai»e   the  party   siibmlttln;;  »u( 
I  jiriiiMKuls   shall   refuse   to   enter  into   .i   coniTact  in  accoi 
I  then>wilh,  in  case  such  pmpnsals  shall  W  iice 'p-t.i(     Said 
rf  KCMer  comniisHiouerB  (UuUl  have  tlie  jiowr  when  for  any  rea( 
t)iL-y  sl.ull  deem  it  advaJita^eoiis  to  Ui^  interedts  of  such  villi 
to  reject  all  proposals  and  bids  mode  to  th«m,  and  may 
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wi-i;  otiiKT  than  the  lowest  bidder  for  sutiii  uiaterinl  aud  wort 
or  anj  part  thereof,  ahd  may,  wheni'na-  they  Jceoi  u^cesBa»'y. 
r(^4lv<  rtise  for  the  same.  Haid  board  of  newer  ooiumiHtiioiiere  shiiU 
It'piire  any  party  tliat  shall  contRut  for  doing  aaitl  work  or 
tiiviiifhiug  the  said  materials,  or  any  part  thereof,  to  give  Butticitiut 
wtMrity,  to  be  approved  by  them  for  the  faithful  performance 
of  Mich  coDtract  or  contracts,  or  to  indeiuti<[.v  und  save  hunnleii 
ftai.l  village  and  the  eaid  boai-d  of  aewir  i-imimissioQers  from  I 
oaiLSge  or  loaa  for  which  it  or  they  nuiy  become  liable  by  r 
o'  any  negligence  or  carelessnesB  on  the  pare  o(  aiiid  couiractt^ 
hia  hesigns,  agenta,  servants  or  employoi.'s,  or  for  impnpcrly 
grading  any  and  all  excavaUona,  trencher  ucciimulutinus  i 
oltRtructions  caased  by  or  made  in  the  courae  of  ihe  oooslnii 
of  lli'j  portion  of  the  sewers  covered  by  said  cootracc  or  contrani 
oi  from  neglecting  or  refusing  to  properly  restore  the  sarfuoc 
any  highway,  street,  alley,  lane  or  ulace  through  which  ) 
Be\vera  or  drains  shall  have  been  laid,  and  to  resiore  b>  a  pro 
and  safe  condition;  but  no  contract  shall  be  eutei-ed  into  for  tbe  » 
consttuctlon  of  such  portion  of  said  aewers  specified  in  said 
resolution  by  which  a  greater  amount  shall  be  iigreod  to  be  paid 
litrefor  tlian  the  madmiuu  sura  la  such  resolution  specifled. 

g  7.  The  proportion  of  the  expenses  of  couanuctliig  such  sewer 
gpt^-ilied  in  said  resolution  so  published  as  atoii-:i:iid  to  l>e  nee 
upon  the  owner  or  owners  of  lands  within  the  area  of  1 
u^eesKuient,  as  afon-tsaid,  in  proportion  as  iieiirly  as  may  be  to  1 
benefit  and  adranta^'es  which  each  will  receive  tihereby,  andff 
iililioi-lioniiient  suid  assessment  ^all  In  biudiu;^  upon  puch  OW 
or  owners,  and  shall  be  a  lien  upon  such  lands,  to  be  collected  J 
the  samt;  manner  as  other  Tilla{i;e  taxes  and  assessments  are  ( 
lected,  but  no  snch  apportionment  and  assessment  shall  be  [ 
without  at  least  six  days  notice  of  the  time  and  place  of  sOa 
apportionment  and  assessment  to  each  of  such  land-owners,  whow^ 
residence  is  known,  which  notice  shall  be  served  personally  1 
delivering  a  written  copy  thereof  to  each  of  such  persons  wB 
can  with  reasonable  diligence  be  found  in  said  village,  or  I 
wise  by  mail  addressed  to  the  last  known  post-office  addreu  ^ 
such  person.     Alter  the  assessiuent  and  apportionment  1 
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^M    fore  provided  (or  shall  be  completed,  the  same  or  a  oopj  thereof  * 

^P     shall  he  left  with  the  village  clerk,  and  there  remain  (or  a  period    , 

of  ten  daya.     The  said  board  of  sewer  commissioners  ahull,  &ft^ 

they  have  delivered  such  apitortionnient  and  assesament  to  said' 

W        village  clerk  afopesaid,  give  public  notice  by  posting  the  same  4 

^^L  in  at  least  three  of  the  uioet  public  places  in  Buch  village,  BtBtiiigJ 

^^P  that  such  aaeeasment  and  apportionment  have  been  made  an^f 

^^"    completed,  and  the  ofBcer  to  whom   the  same  shall  have  beeafl 

delivered,  and  the  place  where  the  same  will  be  open  to  pnbUtfl 

inspection  for  ten  days   thereafter.     Any  person  who  may  feetfl 

aggrieved  by  said  apportionment  and  assesauient  may,  before  eaid^ 

ten  days  notice  shall  expire,  appeal  therefroni  to  the  connty  jadge  of   J 

the  county  in  which  such  village  is  situated,  by  serving  at  least    , 

I  ten  days  notice  of  such  appeal,  on  the  president  or  clerk  of  the  < 
board  of  sewer  commbsioners,  and  the  said  county  judge  shall  ' 
thereupon  appoint  three  disinterested  freeholders  of  said  ^illage^J 
not  residents  of  such  area  of  lociU  assessment,  as  commissionenn 
to  review  such  apportionment  and  assessment,  who  shall  examimm 
tlte  same  and  all  the  lots  and  real  estate  upon  which  the  same  iflfl 
made,  and  fix  and  determine  the  assessment  thereon,  and  thd]9 
determination  shall  be  finnl  and  conclusive.  The  fees  of  thev 
commissioners  so  apiKiinted  by  the  county  judge,  not  exceeding  * 
five  dollars  per  day,  ahull  be  paid  as  ordinary  village  ezpendi-  i 
tnre  in  case  their  determination  shall  be  more  favorable  to  ttiej 
appellant,  in  a  sum  not  less  tiian  twenty  dollars  than  the  asaea**! 
tnent  made  by  I  he  board  of  sewer  eonimissloners,  otherwise  tbtffl 
expense  of  such  commisaioners  shall  be  paid  by  such  appellant.  I 
§  8,  Whenever  a  petition  shall  Im-  presenled  to  the  board  ofl 
flewer  commiRsioners  of  any  villnge  nigned  by  the  owners  of  atfl 
least  Ave  hundred  lineal  feet  of  any  of  (he  lands  fnmling  on  aq]^ 
»rreel,  lane  or  alley  through  which  a  sewer  is  projeclcd.  on  aaidJ 
plan  of  the  ."lewerage  system  af  mich  tillage  for  the  coUHtnictioiA  ^ 
Ibereof,  to  be  paid  for  wholly  by  the  owners  of  llie  lands  speclaltj 
beneilled,  then  the  said  iKiunl  of  M-wer  cum  mission  era  shall  cause 
at  least  ten  days'  notice  to  be  given  lo  tlie  owners  of  lands  froat>-  m 
lag  on  such  portion  of  said  Mreet.  lane  or  alley  of  a  lime  and  fl 
place  where  said  board  of  m.'wer  comuilsslouvrs  will  meet  aadjl 
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hear  persons  interested  for  and  against  the  constmction  of  sncli 
portion  of  said  sewer  si-stem.  Such  notice  shall  be  aen'ed  by  the 
publication  thereof  in  a  newspaper  of  said  village  to  be  desig- 
nated by  said  board  of  sewer  coiumisaioners,  once  in  one  week 
at  least  ten  days  before  such  meeting,  and  in  case  no  news- 
paper Is  published  in  said  village  by  posting  said  notioe  in  Ave 
public  places  in  said  village  at  least  ten  days  before  suoh  meet- 
ing. At  such  heariog  said  board  of  sewer  cominiBsioners  shall 
take  proof  as  to  the  persona  signing  said  petition  being  the 
owners  of  a  sufQcient  quantity  of  lands  fronting  on  said  street 
as  herein  required,  and  their  determination  after  bearing  each 
proofs  thill  a  petition  for  such  sewer  has  been  signed  by  persons 
owning  at  least  Ave  hundred  lineal  feet  of  lands  fronting  on  anjr 
street,  lane  or  alley  through  which  a  sewer  is  projected,  shall  be 
ftnal  and  conclusive  as  to  such  fact  and  question.  If  after  bear- 
ing had  in  accordance  with  such  notice,  the  said  board  shall 
determine  to  construct  such  portion  of  said  system  of  sewerage 
the  sjiid  birard  shall  pi-oceed  to  enter  into  contracts  therefor  in 
the  manner  prescribed  by  the  sixth  seotion  of  this  act,  and  to  app<»^ 
tion  and  assess  the  expense  thereof  upon  the  property  specioUj 
benefited  thereby  in  like  manner  and  with  like  effect  as  herein 
provided  in  Lhe  seventh  section  of  this  act  In  case  it  is  de8it<ed 
to  construct  any  sewer  along  any  street,  lane  or  alley  which  i> 
less  than  five  hundred  feet  in  length,  a  petition  signed  by  the 
owners  of  one-half  of  the  lands  fronting  on  the  line  of  said  pn^ 
posed  sewer  shall  be  suthcient  for  :ill  the  purposes  of  this  act, 
and  shiill  authorize  the  board  of  sewer  commissioners  to  pro- 
ceed and  cause  the  same  to  be  constructed  as  hereiabeforci 
provided.  In  all  cases  where  a  petition  is  presented  for  the  ooit^ 
struction  of  a  sewer  through  different  streets,  lanes  or  aUejB 
through  which  a  sewer  is  projected  on  said  plaji  of  the  sewerage 
system  of  such  village,  said  sewer  for  all  the  purposes  of 
act  shall  be  deemed  as  one  sewer,  and  such  different  streeU^, 
liUifK  or  :i1k'ys  shall  be  (ii'itiicd  and  coii^iidi-tvd  i\n  oiic  ruiiiiiuKmit. 
street,  lane  or  alley.  (As  amended  by  chapter  316,  Laws  of  1891.) 
§  y.  The  board  of  sewer  commissioners  of  any  such  village  nutj 
acquire  title  to  any  property  necessary  to  Construct  such  portion 
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\-  of  the  sewerage  Systran  of  soch  villa^  as  they  shall  be  anthor- 

3  lODStruct  under  this  act,  in  tJie  manner  jiroviile-!  hs   mib- 

division  i ftorty-nine  of  section  ihi-ee  of  litle  three  of  tluiiiliT  Iwo 

Imndied  iind  ninety  one  tif  the  Liwh  iif  one  tJioii«inri  i-iL'hl  Ifiuintl 

and  seventy,  aid  said  hoard  of  sewer  commissioHerB  shall  have 

■  aU  the  powers  conferred  upon  the  president  and  trustees  of  a 

.  viHane  b.v  suld  atlMivit^iun. 

g  10.  Kor  Ihe  pnniuing  of  funds  for  lln*  iia.vrufiir  of  tli--  i'\|«'nseB 

laiithorixed  liy  this  act,  and  for  the  foastJiiction  and  couiplt'UoQ  Of  •:: 

|Bueh  h.vureni  of  sewerage  in  any  vilhiije.  the  hoard  of  wwei'  oommto- 

|BioDeru  iheivof  ia  herehy  autliorized  and  eiiiiK>wered  lo  iiwite  its 

^rtiflciiifs  of  indebtedness,  av  bonds  from  lime  to  time,  and  to 

Ijtledije  the  faitJi  and  credit  of  said  village  for  the  paiTucnt  uf  work. 

riaterial  funished,  Ian<k  taken  aud  other  expenses  of  Hiiid  work, 

llH-arinf:  interest  not  exceeding?  livt-  per  cent  j)er  annum  on  all 

I  bondH  running  over  one  year,  in  such  ajuount  and  upon  -nioh  time 

n  may  hu  determined  by  said  bcianL     Sul-U  bondH  shall  he  sif^ied 

y  thf  piefiident  and  ooiinterniKned  l>y   the  clerk  of  8ni<l  board 

^it>f  sucli  village,  and  shall  be  made  payiible  at  sueh  times  as  »ud 

llioard  of  newer  eamniiBBioneis   shall   deem   beat,   not   exiu'wUns 

I  twenty  years  from  the  date  of  the  isRUe  thereof,  bnt  the  same 

I  khall  not  b<'  sold  for  leas  than  ttie  par  value  thcTeof,  i<ud  dhall  be 

I  ntiinhi'ix'd  coiweeutively  ua  issued,  ami  u  reeord  of  tlie  uiiiiiber, 

Lanioimf,  nite  of  intei-est  and  tune  wiieii  )iuyable,  sliall  be  kepi  hy 

Llhi*  t'iiTk  of  the  board  of  sewer  oommis«iom>rH,  who  ihall  fumiMli 

Ln  wpy  of  siitli  rei-ord  lo  the  cld-k  of  xii\d  village  who  «hull  alw 

fkeeii   a    lomrd    l-hereof.     Tlie  said   bonds   sliall,    before   stile   i.r 

[  tiegotiaiion  tltercof,  l>e  delivenil  to  the  tiwisiirvr  of  naJd  vHlii^e, 

who  *.ball  have  clijirpe  of  .the  wUo  and  negotiation  then-of,  and 

I  the  pi*oceedH  of  such  sale  and  of  all  nioneyit  ratted  b,\    Inxation 

'  for  Pen'er  piti^ises  sliull   be  credited  to  a  separate  fund   railed 

the  sewer  fund  of  said  village.     All  expcnditiintt  nntliorued  lo 

be  made  by  the  board  of  sewer  commissionem  of  any  tillage  by 

virt,ne  of  rhi.s  aof.  sliaJl  be  {laid  by  liie  lrejufui\T  of  said  vtUajie 

upon  the  onlfi'  of  the  boanl  of  sewer  conimliwiouent  itigiied  by  tlld 

president  uuil  coiiut«T«igned  by  the  clerk  thereof. 
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said  wM-tion  sevc^n  of  this  act,  and  all  the  pwvisions  as  to  appesik 
fi-oin  the  tiiNif  assrssment  a-^  provided  by  section  Hevt'ii  of  this  an, 
an*  iH^re'hy  inad(^  applicaldt^  to  appeals  fi"0iu  the  n^ii^sc'^HiiU'iir  and 
i*('ai)|M)rtioiiineiit  of  said  c<>st,s  aud  c^xxK^nses  of  sueli  se\vt*r  and  ^hall 
be  dt^teriiiined  in  the  same  manner  and  with  the  same  fon-e  and 
elTcM'i.     From  and  after  the  expiration  of  the  lime  limitod  in  whli'h 
to  ajjjKMl  fiHim  such  reassessment  and  reapiiortioiinient,   in  east* 
no  appeal  is  lak<n;  and  if  an  api»eal  is  taken  from  ami  aftt*r  tlif 
(!(M<»riiii nation  of  the  same,  such  ix*api)orliomnent,    roaMHi^ssnifnt 
anil  lax  so  r<\iss4»ss<Ml  shall  he  binding  npon  sneh  owut-r  or  owners 
of  said  lands,  and  shall  be  a  lien  upon  such  luncls  to  be  enforced 
and  collcrirMl  in  the  siime  manner  as  other  villagje  taxes  are  ctJ 
lei*t«Ml.     jAs  amended  by  chapter  3Hi,  Laws  of  1891.) 
§  IT).  Tlus  act  shall  take  effect  immediately. 
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